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ACCURACY AND ARMOR DSFkATING EVALUATICM OF 

SHELL. HEP. Ittm. Tl$2Eg AND T1$2E6  (U) 

SEVENTH REPORT CH ORENANCE CCBPS FRCJECT NO. TAl-g0O2H 

DATES OF TEST:    26.  27. 28 MARCH; 10, li.. 27 APRILl U MAY; 25 JUNE Igg? 

ABSTRACT 

OBJECTIVE 

To determine and compare the accuracy, armor defeating capabilities and 
effective maxlmam range of two different designs of Shell, HI?, ISiSmm. 

\ 
SUMMARY 

Ä number of Shell, HEP, l?5'mra, inert- and Composition A-3-loaded, were 
fired to evaluate differences between two designs. Both designs were fired 
alternately for accuracy, defeat of armor, and maximum range, A comparative 
panel fragmen tat ion test was conducted with the two designs and the standard 
HE, ML07, Shell. 

-■ 

c CCNCLUSICNS 

The Shell, HEP, l^nm, T152E5 la superior to Shell, HEP, l55mm, T152E6 
in accuracy and armor-defeating qualities« _ 

N 
RBCCWMENrnTlCKS 

It is recommended that: 

A, Shell, HEP, l55nm. T152E5 be considered superior to Shell, HEP, I5?mm9 T152B5 
for the defeat of armor. 

B, Consideration be given to redesign of the shell Incorporating a point- 
detonating, •aeohanical time or VT fuze In combination with a base-detonating 
fuze for air burst against personnel, in addition to its armor-defeating 
qualities. 

C. Additional studies be made with the TlfSEf) Shell for possible eraployment 
in the l^mm, ML, Gun, with respect to maximum range deteralnatlon, defeat of 
armor and bunkers, and accuracy up to 2000 yards. 

D. An evaluation of the standard MUA1 Charge be made In conjunction with the 
T152E5 Shell In an attempt to eliminate requirementä for a special charge« 

- 7   n. s ^e 

4_._ 
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I IMTRODUCTION 

A. Previous firing of the 155nim, HEP, Shell in the 155inm, Ml, Howitzer gave 
indication of good band engraving with no distortion of the shell body at 
pressures up to 35,OCX) psi and an average muzzle velocity of 2300 fps.  It was 
evident from the limited test results that a heavier shell wall as well as a 
positive means of sealing the base plug were needed. 

B. The two designs fired in this test incorporated the desired modifications 
to correct the above-mentioned deficiencies.  Both designs that were live- 
loaded were assembled with a BD, T-, Adjustable, Fuze (firing pin was adjust- 
able) which was similar to the standard Fuze, BD, M91A1. 

II DESCRIPTION OF MATERIEL 

A. Shell, HEP-T, Inert-Loaded, 155nim, T152E5 with Fuze, BD, M91A1, Inert- 
Loaded, with Live Tracer, Lot PA-E-23878.  The thickness of the shell wall was 
.115-inch to .170-Inch at the beginning cf the o^ive. 

B. Shell, HEP-T, Inert-Loaded, 155nim, T152E6, with Fuze, BD, M91A1, Inert- 
Loaded, with Live Tracer, Lot PA-E-23879.  The thickness of the shell wall was 
.220-Inch to .265-inch at; the beginning of the ogive, 

C  Shell, HEP, Composition A-3-Loaded, 155mm, T152E5 with Fuze, BD, T-, 
Adjustable, Lot PA-E-23Ö80. 

D. Shell, HEP, Composition A-3 Loaded, 155inm, T152E6 with Fuze, BD, T-, 
Adjustable, Lot PA-E-23881. 

E. Shell, HE, TNT-Loaded, M107, with supplementary charge, with Fuze, PD, 
M51A5, Lot WC-31-82.  This shell was used as a standard between the T152E5 and 
T152E6 live-loaded shell in maximum range and fragmentation tests. 

P.  For photographs of both shell designs with charges see Appendix C, Photo- 
graph Nos. 32^565 - B24566.ÄLSO Appendix F, Drawing of Fuze and Shell, 

III DETAILS OF TEST 

A. PROCEDURE 

1. Since the test program consisted of an evaluation between 2 shell 
designs, the test was divided into h  phases.  These phases were: 

a. Defeat of armor plate at 400 feet. 

b. Accuracy determination. 

c. Defeat of armor plate at 1000 yards. 

d. Maximum range and dispersion.  All rounds were fired from a 
standard field carriage (MIAl). 
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2. The first phase of the test was the defeat of armor plate with live- 

loaded ammunition at approximately 400 feet.  To accomplish this, two 8-inch 
armor plates were fired at, one set at 0° obliquity and the other at 60° obliq- 
uity. When it was found that the 0-inch plate at 0° obliquity could be 
defeated, firing at the 8-inch plate set at 60° obliquity was started. This 
plate could not be defeated and a 7-inch plate set at 60° obliquity was sub- 
stituted.  It was possible to defeat this plate.  Following the plate firing, 
several rounds were then fired at a German "King Tiger" tank hull having 6- 
inch armor arranged at hh0  obliquity. 

3. The second phase of the test was the firing of shell of both designs 
inert-loaded at a 1000-yard target for the determination of accuracy.  Three 
groups of the T152E5 design and one group of the T152E6 design were fired. 
During the firing for accuracy the howitzer was kept in alignment by the use 
of 2 transits which controlled the vertical and horizontal azimuth of the 
tube. 

4. The third phase of the test was the setting of armor plate that was 
defeated at 400 feet at 1000 yards range. All shell in this phase were live- 
loaded. The 8-inch plate was set at 0° obliquity and the 7-inch plate at 60o 

obliquity.  The shell designs were fired alternately to give a round-by-round 
comparison.  A second German "King Tiger" tank hull was placed at 13O0 yards 
from the muzzle to determine the long-range effect of the HEP shell against 
armor of this type. 

5- The fourth phase of the test was to determine the maximum range and 
dispersion of both shell designs in comparison with Standard, HE, MIO7, 155inm 
Shell. All rounds were live-loaded and were fired at 45° elevation.  The 
standard, HE, M107, Shell were fired first followed by the T152E5 and T152E6 
shell. 

6.  In addition to the k  phases, a panel fragmentation test was conducted 
utilizing 2 shell of each design and 2 standard Shell, HE, M107. A chemical 
and metallurgical analysis of the frontal plate of the German "King Tiger" 
tank hull was also conducted. 

B.  RESULTS 

1.  The firing of phase a was with live-loaded shell against armor plate 
at approximately 400 feet from the muzzle of the howitzer.  Prior to the 
firing, the fuzes of 8 of the live-loaded shell, k  each of T152E5 and T152E6 
were adjusted as follows: 

NUMBER ADJUSTED     SHELL     LENGTH OF PLUNGER TRAVEL(inches) 

2 T152E5 •30 
2 T152E5 .45 
2 T152E6 .30 
2 T152E6 .45 

a.  The adjustment was made to determine which length of fuze plunger 
setting would give the optimum bursting effect when used against armor plate ■ 
After setting the fuze manually, a thread setting cement similar to "Laminae" 
was poured on the thread of the adjusting screw and permitted to harden prior 

4 
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to firing. Four of the rounds, 2 of each design, one set at .30-inch and the 
other at .45-inch, were then fired at a 8-inch plate set at 60° obliquity. 
Complete spalls resulted from all h  shell. The remaining k  shell vere set at 
.30-inch and .45-inch and then fired against a similar 8-inch plate set at 6ü0 

obliquity. The  hits upon this plate resulted in bulges for both shell designs. 
Although the bulges were of similar magnitude for both shell, 2 had partial 
cracks at the base. From these 8 rounds it vas determined that a fuze setting 
of •30-inch plunger travel would produce satisfactory shell performance and 
all the remaining live-loaded HEP shell of both designs were set accordingly. 

b. Twenty more shell, 10 each of Designs T152E5 and T152E6, were 
then fired alternately at the 8-inch plate set at 0° obliquity.  Of the 20 
rounds fired, 6 rounds functioned low order.  One of the shell. Round Number 
Eight, functioned low order, which produced a bulge on the rear of the plate. 
The other Ik  rounds resulted in complete spalls. Ten rounds, 5 of each design, 
were then fired alternately at a 7-inch plate set at 60° obliquity. All 
rounds functioned high order and resulted in complete spall. A German "King 
Tiger" tank hull which had a main front plate, 6-inches thick, set at 44° 
obliquity, was then fired at to determine the effect of the HEP shell against 
foreign armor. 

c. The first shell fired, Design T152E5, resulted in a complete 
spall.  The weight of this spall was approximately 87 pounds. See Appendix C, 
Photograph B-24856. The second shell. Design T152E6, also result id in a com- 
plete spall.  This spall was not weighed.  The third shell. Design T152E5, 
struck the Junction of the upper and lower glacis plate which was also 6- 
inches thick.  Although the spall was very small compared to the others the 
entire weld between both plates as well as the welds in the front area were 
completely fractured. See Appendix C, Photograph B-24582 - B-24585. 

2.  The firing of phase b was conducted for accuracy determination. 
This firing was begun with the T152E5 shell design.  Due to the target dis- 
tance, it was difficult to estimate the proper elevation which would give a 
good hit. The first round was fired at 32 mils elevation. Five other rounds 
were fired dropping the elevation each time until a hit occurred.  It was 
noted that during the first few conditioning and sensing rounds the field 
carriage trails moved rearward until the carriage became firmly fixed in the 
ground.  After this there was no other perceptible movement either laterally 
or horizontally. 

a. A 10-round series of the T152E5 shell was then fired, which gave 
a lateral probable error of .27 mils and a vertical probable error of .39 
mils.  This corrects to a vertical probable error of .13 mils if round 3 and 
4 are omitted from the computations. A second 10-round series of the T152E5 
shell was then fired, which resulted in a lateral probable error of .32 mils 
and a vertical probable error of . 34 mils. A 10-round group of the T152E6 
shell was then fired, which gave a lateral probable error of .34 mils and a 
vertical probable error of .14 mils. Following the T152E6 Shell, a 5-round 
group of the T152S5 shell was fired which gave a lateral probable error of 
.11 mils and a vertical probable error of .31 mils.  The vertical probable 
error corrects to .09 mils if the fifth round fired is omitted from the com- 
putations. See Appendix D, Plots of Target Accuracy. 

. 5 
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3. For the third phase, phase c, the armor plates that were defeated at 

approximately 400 feet were set up at 1000 yards from the muzzle of the how- 
itzer.  The first plate fired at was an 8-inch plate set at 0° obliquity. The 
firing was begun with a T152E5 Shell and the shell were alternated in order to 
compare fuze action and the degree of spalls. The first rottod went over the 
plate but the second round, a T152B6 Shell, hit.  The next 3 rounds, 2 T152E5 
and one T152E6, hit the plate and gave good spalls. Round Six, T152E6, hxt 
the plate but functioned low order.  The seventh round, T152E5, fell short of 
the plate but functioned perfectly,  upon examination to determine why the 
shell failed to reach the plate it was found that the jacking plate of the 
field carriage had sunk approximately one inch into the ground. The gun was 
then re-boresighted before firing.  Upon firing Round Eight, T152E6, the shell 
struck the forward edge of the 5-inch spatter plate. See Appendix C, Photo- 
graph B22049. The round functioned high order and produced laminations on 
the face which were Ik  inches long with a measurable center depth of 7 inches. 
Rounds Nine through Thirteen, 3 T152E5 and 2 T152E6 shell, gave complete back 
spalls on the plate. A second German "King Tiger" tank hull was placed 1300 
yards from the muzzle and a T152E5 shell was fired at it. A direct hit was 
scored on the main front plate with a resulting Ik  x 18 1/2 back spall 2 
inches deep.  The hit, which was high order, fractured all the welds on the 
main front plate as well as the welds on both sides.  The hull was moved 
backwards 5 feet from the prefirlng position.  It was decided that any further 
firing on the hull would fail to yield useful information, as the damage was 
too extensive.  See Appendix C, Photographs B22005-B22009, B22O45-B22049, 
B24635-B2it638. 

■ 

a. A 7-incli plate was then placed at a 1000 yards from the muzzle 
at 60° obliquity.  The bottom edge of the plate was dug into the ground and 
the top edge supported by an M36 Gun Motor Carriage. The first round fired, 
a T152E5 shell, missed the plate but the second and third rounds, T152E6 and 
T152E5> hit the plate. The second round struck the top edge and broke part 
of the plate away. The third round spalled the plate.  The gun shifted on 
firing the fourth round and the Shell, T152E6, missed the top of the plate 
and impacted on the base of the turret of the M36 Gun Motor Carriage. This 
round functioned high order and blew the top of the turret off the carriage 
causing the carriage to burn with complete destruction to the motor and 
related components within the carriage.  (See Appendix C, Photographs B2ii755 
to B24760.) It is estimated that the turret of the M36, Motor Carriage with 
the extra side plates weighed approximately ten to fifteen fons. 

b. Although it was questionable whether to continue firing (as the 
ground was soft, which permitted movement of the field mount) it was decided 
to continue firing. The next 3 rounds were 2 T152E5 shell and a T152E6 which 
functioned high order. Rounds Five and Seven failed to give complete spalls, 
but the bulges of both rounds had cracks that partially encircled the base. 
Round Six gave a complete spall.  Round Eight, a T152E6 shell, hit adjacent 
to Round Six and was low order and no bulge or spall resulted. Round Nine, 
a T152B5 shell, impacted high order in the vicinity of Round Seven and did 
not bulge or spall.  It is believed that the previous hits on the plate where 
either bulges or spalls occurred caused that area of the plate to be laminated 
and the next hit in the vicinity of the laminations absorbed part of the shock 
wave.  It was found that in SOB» of the spalls on this plate that small flat 
pieces of the plate could be picked out and other pieces of the plate inside 
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tlie spalled area co\ild be moved. (See Appendix C, Photograph B25726.) Rounds 
Ten, Eleven and Twelve, 2 T152E6 and one T152E5 shell, gave satisfactory back 
spalls on the plate. The size of the spalls on this plate were smaller than 
those previously encountered, hut the charpy value of 103-77 - JUW for the 
plate was much higher than on previous plates fired. (See Appendix C, Photo- 
graphs B-2^755-60 and 32572^-26.) 

k.    In the fourth phase, for maximum range and dispersion, all rounds 
were live-loaded and fired at ^5° elevation. The first rounds fired were a 
group of lO-rounds Shell, BE, M107, which were assembled with a standard point- 
detonating fuze. This group was followed by 12 rounds of T152E5 shell and 8 
rounds of T152E6 shell. The results of this firing were: 

MUZZLE VELOCITY(fps)   RAHGE (yards)    TPE OF FLIGHT (sec.) 
PROJBCTIIE AVERAGE STD. DEV.   AVERAGE STO. DEV. AVERAGE STD.DEV. 

M107 
T152E5 
T152E6 

1837 
1829 
1831 

6.36 
2.9k 
3-70 

15918 
11302 
11865 

59-71 
95-1^ 
57.52 

59.50 
52.23 
53.20 

O.58 
0.57 
0.20 

5- A chemical and metallurgical analysis of a section of the "King Tiger" 
main frontal plate was made. It was determined tkat the plate was of relatively 
poor quality and therefore, the armor was ineffective against this type of 
round.  (See Appendix E, Metallurgical Report Jb. 57-P-55.) 

6. The preliminary results of the panel fragmentation test show a high 
degree of fragmentation with high velocity from the nose and side spray of 
both shell. In an evaluation of the size of fragments and the velocities of 
both HEP shell and the HE, M107, the T152E5 design was superior. It is felt 
that the T152E5 shell might be modified to Incorporate a point-detonating, 
mechanical time or VT fuze which would make the shell suitable for airburst 
against either unsheltered or poorly sheltered personnel. A fuze of the 
above-mentioned type could be assembled to the shell by means of a standard 
adapter ring mounted internally as the forward end of the ogive. A dummy 
fuze with a suitable nose pad could be assembled to the shell if it was 
desired to have HEP action. A base-detonating fuze would remain as an inte- 
gral part of the shell. Considerable production time and cost would be saved 
as the current operation for the construction and manufacture of the nose cT 
the HEP shell requires several operations. 

7. Since the number of rounds of both shell designs were limited in 
quantity, further evaluation of the shell was restricted. Had the supply been 
adequate, it would have been advantageous to compare the velocity and range 
of both shell designs with the HE, MI07 in firing with the standard MkAl, 
Zone 7 Charge. However, it was calculated from the results of the range 
firing phase that the T152E5 and E6 shell if used, with the M^Al charge would 
give the following increase in velocity and range: 

PROJECTILE 

TYPE 

T152E5 
T152E6 

WEIGHT 
(lbs) 

71.0 
78.O 

EXPECTED MJZZIE 
VELOCITY (fps) 

2151 
2051 

EXPECTED PRESSURE 
psl/100 

2lH 
251 

EXPECTED RANGE 
(yards) 

1^,052 
13,705 
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3. Copies of the panel fragmentation report with the firing record will 

he distributed at a later date. 

IV CONCLUSIONS 

It is concluded that: 

The Shell, HEP, 1551™, T152E5 is superior to Shell, HEP, 155nim, T152E6 
in accuracy and armor-defeating qualities. 

V RECOMffiNMTIONS 

It is recommended that: 

A. Shell, HEP, 155nKi, T152E5 he considered superior to Shell, "HBP,, l^^nö» 
T152E6 for the defeat of armor« 

B. Consideration be given to redesign of the shell incorporating a point- 
detonating, mechanical time or VT fuze in combination with a base-detonating 
fuze for air burst against personnel, in addition to its armor-defeating 
qualities. 

C. Additional studies be made with the T152E5 Shell for possible employment 
in the 155mm, Ml, Gun, with respect to maximum range determination, defeat of 
armor and bunkers, and accuracy up to 2000 yards. 

D. An evaluation of the standard M'+Al Charge be made in conjunction with the 
T152E5 Shell in an attempt to eliminate requirements for a special charge. 

SUBMITTED: 

fäitiä*-- 
PH H.  ALLEN 

Proof Director 

REVIEWED: 

H. B. ANDERSON 
Chief, Artillery 
Ammunition Branch 

: 

H. A. BECHTOL 
Chief, Artillery Division 

APPROVED: 

H. A. NOBLE * . 
Assistant to the Deputy Director 
for Engineering Testing 
Development and Proof Services 
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ORDNANCE  CORPS 

PICATINNY    ARSENAL 
DOVER,      NEW   JERSEY Mr. 

APPENDIX A 
T.Cllfford/bJb/fe269 

fBiisi -1! AM 

IN    REPLY 
« £ F ER   TO: 

0RDBB-TE5     * 

SUBJECT: 

(7*y:Ssc;^J *** SJjyJi 

Teat Program Request Nr. TE-20, Accuracy and Armor 
Defeating Evaluation of Shell, HEP, 155ram, T152E5 
and T152E6 (ü) 

TO:      Commanding General 
Aberdeen Proving Ground 
Aberdeen, Maryland 
ATTENTION:     ORDBG-DP-TA  (Mr.   H.   B.   Anderson) 

1. Inclosed is  Test Program Request Nr.   TE-20,   D/A 
Priority IB,   for  testing of 135 subject  shell.     These  shell 
with  bagged  propelling  charges-,   the description  of which is 
furnished  in  the inclosed Test Program Request,   are   scheduled 
for  shipment   to your  Proving Ground during  the  week of 28 
January 1957.     Ammunition Data  Cards  Nrs.   83332,   83333,   83334, 
and  83335,   in   triplicate,   covering  the   subject  shell  and Draw- 
ing P-87758,   dated 12 September 1955,   in duplicate,   covering 
the  Fuze,   BD,   T-,   Adjustable,   used In   the Composition  A-3 
loaded   shell,   are Inclosed for your  information  and  file. 

2. Funding Data: 

Funds are available under Sub-Project Order Number 
70405530-01-10201-01, and Job Order Number 3039-99-901. 

3. Coordination; 

a. üCö  -  CRDTA 

b. APG  -  Artillery Ammunition  Branch,   ORDBG-DP-TA 

c. Plcatlnny Arsenal  -  Engineer primarily responsi- 
ble  for  the   teat  is  Mr.   T.   Clifford,   phone:     Plcatlnny Arsenal, 
Extension   2269. 

5 
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0RDBB-TE5 
SUBJECT:  jeat Progra. RequeSt Nr. TE-20,   Accuraoy and Armor 

S^SäMS    
n of she11'HEP' löb;nm' T152E5 

4
°     Notification  for   Teat Attendance r 

FOR   THE COMMANDER: 

^  Incla 
1.     TPR  Nr.   TE-20   (C V/'«'/ ^V/—^^  ^^ ' Aii 

,(slx  coples^tV/^/Ua.^ i^dKy^MfXyf. 
/S-ö^Amtno  Data  Cards  Mrs. 

83332,   83333,   83334, 
,      83335   (In   Trip) 

«.     Dwgc   P-87758  (in Dupe) 

CC 
OCO-ORDTA w/lncls  1-6 
Chamberlain  Corporation w/lncl   1 
100  Mildred  Street 
Waterloo,   Iowa 
APG-Comptrollera   Office 

^r^r^J ■ 

\V,-v-, ;> 
ii;( 
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Mr.   T.   Cllfford/bjb/2269 
Teat Program Request Nr.   TE-20(C) 

(Job Order Nr.   3039-99-901) 
Plcatlnny Arsenal,   Dover,   N.   J. 

29 January   1957 

1. Material   for   Teat; 

a. 34  each Shell,   HEP-T,   Inert-Loaded,   löSiran,   T152E5, 
with  Fuze,   BD,   M91A1,   Inert-Loaded   with Live   Tracer,   Lot  PA-E- 
23878. 

b. 11  each  Shell,   HEP-T,   Inert-Loaded,   155min,   T152E6, 
with Fuze,   BD,   M91A1,   Inert-Loaded  with Live  Tracer,   Lot PA-E- 
23879. 

c. 48  each Shell,   HEP,   Corap A-3 Loaded,   155mm,   T1Ö2E5, 
with  Fuze,   BD,   T-,   Adjustable,   Lot  PA-E-23880. 

d. 42  each Shell,   HEP,   Gomp  A-3 Loaded,   155mm,   T152E6, 
with Fuze.   BD,   T-,   Adjustable,   Lot  PA-E-23881. 

e. 82  each Charge,   Propelling,   T-,   for  155mm Howitzer, 
Projectile,   HEP,   T152E5,   Lot PA-E-24685. 

f. 53  each Charge,   Propelling,   T-,   for 155mm Howitzer, 
Projectile,   HEP,   T152E6,   Lot  PA-E-24684. 

2. Project Authority; 

a. Ordnance  Project  Number TA1-5002H. 

b. Department of   the  Army Number 5A04-01-001. 

c. Funds  available  under Sub-Project Order  Number 
70405530-01-10201-01,   and Job Order Number Indicated  above. 

d. D/A Priority IB. 

3. Object of Development or  Experiment; 

To  compare   the  accuracy asnd  armor defeating capabilities 
of  Ibömrn,   T152E5 HEP  Shell  (Thin Wall),   with T152E6  HEP  Shell 
(Heavy Wall),   and  to   ascertain optimum fuze  functioning   time  for 
both shell by use  of   the  Fuze,   BD,   T-,   Adjustable. 

^ 

^ 

^ 

i 

A.3 
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4.  History Sketch; 

On 2 June 1954, the following 155inm, T152E4 HEP Shell 
were fired from the 155mm Howitzer, Ml, at Aberdeen Proving 
Ground In accordance with TPR-3672: 

a. Three shell for recovery at an average chamber pres- 
sure of 34,600 PST and an average muzzle velocity of 2300 fps, 
range 9500 yards. Recovered shell Indicated good band engraving 
and no distortion. 

b. Four shell against 7" thick armor plate of 64 ft.lbs. 
Charpy Impact value at -40oF, resulting in hinged spalls. 

On 8 June 1954, the following five 155mm, T152E4 HEP Shell 
were fired against 7" thick armor plate with a Charpy impact value 
of 45 to 48 ft.lbs. at -40oF from the lb5mm, T80 Gun at Aberdeen 
Proving Ground, in accordance with TPR-3672: 

Nr. 1 - Hit and destroyed velocity coil. 

Nr. 2 - Velocity 1148 fps, plate at 0° - Spalled. 

Nr. 3 - Velocity 1489 fps, plate at 0° - Spalled. 

Nr. 4 - Velocity 1496 fps, plate at 60° - Spalled. 

Nr. 5 - Velocity 1231 fps, plate at 60° - Spalled. 

The limited results of the above tests appeared to indi- 
cate the necessity of controlled mechanical properties in target 
plates If valid test results are to be expected, and that addi- 
tional explosive confinement, by means of heavier shell walls, 
would Increase the terminal effectiveness, as had been the case in 
previous experiments with other caliber shell. 

The T152E5 Shell submitted for test under this TPR are 
similar to the T152E4, with the exception that the flanged base 
plug and flat copper gasket of the -E4 have been changed to a 
base plug with a caulking groove and a copper and lead caulked 
gas check.  Weight of empty metal parts for the T152E5 is 38.1 
to 38.6 lbs.> weight of charge is 25.7 to 26.1 lbs.; as fired 
weight is 69.78 to 70.44 lbs. 

The T152E6 is similar to the -E5 Model, with the excep- 
tion of a heavier side wall and ogive.  Weight of empty metal 
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parts  for   the  T152E6  is  47.3  to  48.6  lbs.;   weight of  charge is 
23.6  to  24.4  lbs.;   as  fired  weight is  77   to 78.3 lbs. 

5«     Description In Detail  of  Improvements  Made  Since Last 
Proving Ground Test; 

Both the  -E5  and -E6  Model   shell have  a new  base plug 
and  a  caulked  copper  and lead gas   check,   described under  the 
History Sketch.     This   type   of base  closure has   a greater degree 
of  safety  than the  flat gasket   type,   since  it will  effectively 
maintain  its   seal   against higher  chamber  pressures. 

Both  the  -E5  and  -E6  Shell,   Lots  PA-E-23880  and  -23881 
are  assembled with Fuze,   BD,   T-,   Adjustable,   Drawing P-87758, 
dated 12  September 1955.     Functioning  time of  these  fuzes may be 
adjusted in the field  by  setting  the length of  firing pin  travel 
from   .030"   to   ^lO",   in  accordance  with  instructions  contained 
in  Drawing P-87758,   Notes D   and  E. 

Propellant charges  have been established  for both -E5 
and  -E6  Model  shell  at  this  Arsenal.     These  charges  will  produce 
1850 fps muzzle   velocity at  an  approximate  chamber pressure of 
30,000 PSI  and will  be  supplied,   ready for  use,   with   the  shell. 

6. Local Tests; 

Propellant charge establishment with uniform velocity 
series firings for both T152E5 and T152E6 Shell has been con- 
ducted at this Arsenal during December 1956, using the 155mm 
Howitzer, Ml. 

7. Object of Test; 

To determine and compare the accuracy, armor defeating 
capabilities and optimum fuze functioning time for 155mm T152E5 
and -B6 HEP Shell. 

8. Precautions in Handling and Testing: 

The usual precautions in handling and testing of HE 
loaded experimental 155mm HEP Shell assembled with experimental 
fuzes should be followed.  The fOM, BD, T-, Adjustable, con- 
tains all the safety features of the standard Fuze, BD, M91A1; 
however, there Is a very remote possibility of gas leakage 
through the adjusting screw threads at the rear of the fuze and 
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since   this   fuze has not  previously been used with ammunition 
fired  from  a  weapon,   appropriate   safety precautions   should be 
taken. 

9.     Recommended  Test  Program; 

Fire  all   shell   from  the  155mm Howitzer,   Ml,   using  the 
propelling  charges  supplied.     Resultant muzzle   velocity  of 1850 
fps Is   similar   to   that  of   the  M107 HE Shell  fired with Zone 7 
Charge. 

a.     Fire   three groups  of  ten each Shell,   T152E5,   Inert- 
Loaded,   Lot PA-E-23878  (total 30)   against an accuracy target 
approximately 16  feet  square  at 1000-yard range.     Record muzzle 
velocity,   chamber  pressure,   time  of  flight,   and   accuracy.     Photo- 
graph  target  after  each group  of   ten  rounds.     The  four  remaining 
inert T152E5  Shell  of Lot PA-E-23878 may be used  as  warmers  and 
spotting rounds. 

b. Fire  one  group 
Lot PA-E-23879,   against  an   a 
square  at 1000-yard range, 
sure,   time  of  flight and  ace 
remaining inert T152E6  Shell 
warmer  and   spotting round. 

c. Fire  30  Shell, 
23880,   and  30  Shell,   T152E6, 
against  armor plate  of  speel 
a  Gharpy impact  value   of  35 
mate  range  of 100  yards. 

of   ten  Shell,   T152E6,   Inert-Loaded, 
ccuracy   target  approximately 16  feet 
Record muzzle   velocity,   chamber pres- 
uracy.     Photograph   target.     The  one 
of Lot PA-E-23879 may be  used as   a 

, ifie**:*: •.. "# 
&fWv ■ 

T152E5,   Comp A-3 Loaded,   Lot PA-E- 
Comp A-3 Loaded,   Lot PA-E-23881, 

fled   thickness  and  obliquity,   having 
to  50  ft.lbs.,   at  -40oF at an  approxi- 

Shell,   HEP.   T152E5,   Lot PA-E-23880 

Nr. Shell Pia te Thi skness Obliquity 

5 8" 0° 

5 7" 0° 

5 6" 0° 

5 8" 60° 

5 7 it 60° 

5 6" 60° 
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Shell,   HEP, T152E6,   Lot PA- -E- -23881 

Obliquity Nr.   Shell Plate  Thl ckne. 33 

5 8" 0° 

5 7" 0° 

5 6« 0° 

5 8" 60° 

5 7" 60° 

5 6" 60° 

When plate of a specified thickness and obliquity is 
defeated by a series of five shell, five additional confirming 
shell will be fired against the same plate, and firings against 
thinner plates at the same obliquity cancelled.  Record the fol- 
lowing data for each shell: 

(1) Muzzle velocity 

(2) Striking velocity 

(3) Facial impression dimensions 

(4) Spall size, weight and velocity 

(5) Recover and photograph spalls 

(6) Photograph front and back of target plate 

(7) Photograph one each T152E5 and -E6 Shell with 
propelling charge prior to firing. 

Setting of fuze functioning time for Comp A-3 Loaded 
shell will be demonstrated by Picatinny Arsenal representative 
who will furnish thread sealing cement specified on Drawing P- 
87758.  Prints of this drawing, in duplicate, will be supplied 
the Proving Ground. \ 

Shell must be conditioned at a minimum temperature 
of 70oP prior and during application of thread sealing compound. 

CONFIDENTIAL 
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The  following  tools  will  be  required  for  fuze  set- 
ting: 

(1) Micrometer Depth Gage 

(2) Heavy  screw driver 

(3) 1-1/8"  open-enu  or  adjustable wrench 

(4) Strap wrench  or   vise   suitable   to  hola   Ibbmm 
Shell  body. 

d. Fire   ten Shell,   T152Eb,   Comp  A-3 Loaded,   Lot PA-E- 
23880,   and   ten  Shell,   Tlb2E6,   Comp A-3  Loaded,   Lot PA-E-23881, 
apalnst  the   thickest plate  defeated  at 60°  obliquity unaer phase 
c,   at  a range  of 1000  yards  and  60°  obliquity. 

Record muzzle   velocity,   facial  impression dimensions 
and   spall  size  for each  shell.     Calculate  striking  velocity  for 
each  shell.     Recover  and  photograph  spalls   and  back  and   front   of 
target plate.     Still photographs   of  shell   striking   target will 
be required,   with  camera  at or near weapon position. 

e. Composition  A-3  Loaded   shell  of  Lots  PA-E-23800   and 
-23881  remaining  after  completion  of  phases  c   and  d  should  be 
fired   against  an  armored  vehicle  hull   at  an   approximate  range   of 
100  yards.     A report of damage with photographs  will   be  required. 
Still   photographs   of  shell  striking   target  will   also  be   required, 
with  camera  at  or  near  weapon position. 

10•     References; 

a. Letter,   0C0   to PA,   0RDBB  471.14/975-139,   16  Sep   50. 

b. , 0CM-34159,   10 April   1952. 

c. Teat Program Request Nr.   3672,   dated  13  April   1953. 
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11.     Report Distribution; 

a. Teat  Report  security classification  -  Confidential, 

b. 1  Copy  -   0C0   -   ORDTA 
1  Copy -   APG   -   ORDBG-DP-TA 
1  Copy -  Chamberlain  Corporation 
5 Copies   -  Plcatlnny  Arsenal: 

1  Copy  -  ATTN: Inspection Division 
1  Copy  -   ATTN: 0RDBB-TE5 
1  Copy  -  ATTN: ORDBB-TEB 
1  Copy -  ATTN: Propellant &  Explosive  Lab 
1 Copy  -  ATTN: Fuze Development Lab 

D. R. BEEMAN 
Acting Director 
Samuel Feltman Ammunition Labs 

v 

& J. E. RAINIER 
Assistant 
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iz::. ;°:t"-.v..woqc^i EXPERIMENTAL Ä"MMÜNiTioirbAfA^Al?D NO. 
W67 
83332 

T. P   B,    NO. 

Shell,, HEP-T.,  Inert Loaded,  1551M, T152E5.Wtth Fuze,  BDS 

M91A1 Inert Leaded With Live Tracer •" ' ,' •'. r. 

DRG. DATE OR REV,  I   ALLOT.   ADVICE 

AMM.   LOT   NO. 

PA-E-23878 
QUANTITY   IN   LOT 

-Mone.. 

PROJECT   NO. 

TA1-5002H 

RAO   OR   EPO   NO QUANTITY   IN   SHIPMENT 

P. A.X.O. 

629-176 
PROP.   CHARGE EXPECTED   M.V. EXPECTED   PRESSURE ASSEMBLED   BY 

PA 
REMARKS: Packeds    1 Shell/wood box -saddle pa:i<. 
«Filler Inert!    65$ Borax,  30$ l^SO  ,  5$ Graphite. 

Shell ring gaged 100$.    Empty weight of Shell..' V-  A *-   lbs. min., ^fcjfcg 
Weight of loaded and drilled shell »/'■J^'" lbs min.,   jfcg *-~\lba Max., 
of Shell 7*t*   min., '/*>•**  nax. 

DATE   OF   ASSEMBLY 

September,  1956 

lbs. max. 
'"As Fired" weight 

COMPONENT gxa t^3? FUze «9Ur «Filler 

ÜflIL ED.   Inert Inert 
T152E5 With Live Iracer 

CANNOT   BE   PRCtETESMINED J7I?77-^4L 73-2-239 JEgRADING   DATA 

DRG.  DATE OR REV. 3-28-S^ 
StoutmOaiu Ik 

1-30-53 
PA 

L2£5_ Sa 1956 
YCC-1153 PA-B-23981 None ^m 

PREPARED   BY F.  Puccio 

Ars Opera 

CERTIFIED TO BY: _ 

PICATINNY   ARSENAL^ _ 
DOVER.   NEW   JERSEY 

AtJCna INSPECTOR 

Inspection 

.".""';■-.:.wg^uii EXPERIMENTAL AMMUNITldKTbÄfA ^D 
C 3 '.-sijl* *)9 7//l't 

iaML 
P. A. X. O. 

629-176 

Shall, HET-T, Inert Loaded, 1551M,  T152B6 With Fuze, 
1I91A1 Inert Loaded With Live Tracer 

HD 

DRG.  DATE OR REV.       ALLOT.   ADVICE 

PROP.   CHARGE EXPECTED  M. V. 

PROJECT   NO. 

fAX-5002H 
EXPECTED   PRESSURE 

RAD   OR   EPO   NO. 

ASSEMBLED   BY 

 IL  

S3223 
AMU.   LOT   NO. 

PA-E-23879 
QUANTITY   IN   LOT 

20 
QUANTITY   IN   SHIPMENT 

DATE   OF   ASSEMBLY 

September. 1956 
REMARKS: Packeds    1 Shell/wood box - saddle pack. 

«Filler Inert! 65$ Borax, 30$ Kj^O^, 5$ Graphite. Shell ring gaged 100$. Empty wt of shell 
y/.^'Albs min, ^A-KTlbs max. 7/t of loaded and drilled shells/'''* — lbs min,>jW._i>Clbs max. 
"As fired" wt of shell >><■• * / lbs mins > ^SimVos max. 

COMPONENT MPTS Asw Fuze  BD «Filler 
KIND 1551«* M91A1 Iner t- Inert 

TT;2S6 With Live Tracer 
DRG.   NO. JWW-WW 73-2-239 
DRG. DATE OB REV. 6-1-S "5 1-«-« 
MFGD   BY Chamberlain PA PA 
DATE W, 1956 1956 
LOT   NO. YCC-1307 PA-Jä-239ai none "/ V' 

—•t l^/UXLkmt Jt! 
PREPARED   BY F.,.rusciQ_ 

Ars Opers 

CERTIFIED TO BY: 

PICATINNY   ARSENAL M 
DOVE».   NEW   JEdSEY 

A-10 
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AMmf'*,h.     DOVt«.     N.J. 
ORDBi-43     IO-tO-11    100 

V'c wjExggMofflM. M*mmrih&ftM ^AL v367 
T. P. R.    NO. KINO 

Shell,, HEP. lomo A-3 Loaded. 155131 T152E5 with Fuze BD, T- 

AMM.   LOT   NO. 

PA-E-23880 
SPEC.   NO. Adjustable 

'           i -•■ L 
QUANTITY   IN   LOT 

48 
DRG.   NO. 

None 
DRG. DATE OR REV. ALLOT.   ADVICE PROJECT   NO. 

TA1-5002H 
RAD   OR   EPO   NO. QUANTITY   IN   SHIPMENT 

P. A.X.O. 

629-176 
PROP.   CHARGE EXPECTED   M.V. EXPECTED   PRESSURE ASSEMBLED   BY 

PA 
DATE   OF   ASSEMBLY 

September 1956 
REMARKS: Packed! 

Empty vrt of shell 
1 Shell/wood boxs  saddle pack. 
/?lbs min.w $•&,,-Xhs max.    Wt of charge iSw*/"0  lbs min, %*»■// lbs max. 

Avg specific gravity of charge /-t.Oy- loaded vrt.    "As Fired" C>s.s ■•'lbs min yn-^. lbs max. 
Shell  press loaded using   ».      i'    tons  (8000    PSI).    Shell x-rayed and ring gaged 100%, 
Adjustable fuze set so perc pig travel is  .210 (Firing pin to Detonator). 

COMPONENT Vta Assy Fuze BD Filler 
KINO h.55m T152E^ T- Comp.  A-3 -^rirFRlimE» 

Ad.1ust3ble Spec J^nmO  DATA CANNOT   BL  .- 
DRG.   NO. J7577-441 P-87758 JAN-C-440 
DRG.  DATE OR REV. 8-28^-54 9-12-55 1-31-47 
MFGD   BY Chamberlain PA V.abash Urd 
DATE 1955 1956 1954 
LOT   NO. YCC-U53 PA-B-23909 WAB-13-ai >./ /I 

PREPARED   BY F. Puecio 

-Ara Opera 

CERTIFIED TO BY; 

PICATINNY   ARSENAL ^\\ 
OOVER.   NEW   JERSEY 

lUgh   f     S      n INSPECTOR 
Inspection 

.IIM*-f.*.    OOVIR,    il,J, 
OftDH-'f    JO-IO-tl    100 

W§^"UEXPERIMENTAL AMMUNITION DATA CARD NO.   33; 
T. P. R.   NO. KIND 

Shon       HEP Crmm    A-^.  Load«fi_  155MM..   T152K6 With  Pu^.e   BD. 

AMM.   LOT   NO. 

PA-E-23881 
SPEC.   NO. 

T-Adjustable                                                  ÜOV  
QUANTITY   IN   LOT 

42 
DRG.   NO. 

None 
DRS. DATE OR REV. ALLOT.   ADVICE PROJECT   MO. 

TA1-5002H 
RAO   OR' EPO   NO. QUANTITY   IN   SHIPMENT 

P. A. X. 0. 

629-176 
PROP.   CHARGE EXPECTED   M.V. EXPECTED   PRESSURE ASSEMBLED   BY 

PA 
DATE   OF   ASSEMBLY 

Septemberj  1956 
REMARKS:        Packed:    1 Shell/wood box.    Saddle pack. 
Empty wt of  shell V?- A fibs min, y^v">"lbs max.    Wt of charge.?.?-^ lbs min^y-j?' lbs max. 
Avg specific gravity of charge  r- <■ J    .jOan loaded m\. "As fired»  ->>.a.U.ba min, "ULJXP** 
max.    Shell press loaded using     >>"?•     tons (8000 psi).    Shell x-rayed and ring  giged 100^. 
Adjustable fuze set so Perc Pig Travel is .210 (Firing Pin to Detonator). 

TTITi COMPONENT WT? Assy 
155MM T152BS T- 

Fuze BD 

J7?77-??i- 
Adjuatabli Spec 

^omp A-3 

-P-877?8 JANC-4i,0 
DRG.  DATE OR  REV. 6-1-55 9-12-55 kjfcg. fegaf0r< —irggrggg Chamberlain PA 

12M 1956 .mt- 
B£   PREDETFPMI»f n» 

Ycc-iy>? PA-E-2390 I WAB-13-41J 

PREPARED   BY F Puecio 

Arq Opers 
CERTIFIED TO BY: 

PICATINNY   ARSENAL'^1''' 
OOVER,   NEW   JERSEY 

A-ll 

W.  Kishpau 

/ n a Ip^ppct^on 
Jf, INSPECTOR 
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ORDNANCE       CORPS 

PICATINNY    ARSENAL /u'1 -  '       ^ 
DOVER,    NEW  JERSEV    Mr.  T.   Clifford/bJb/a269 

in   »EPLY 
REFER   TOl 

SAHUEL FELTWXN AAAUNITION ^AB*RÄTORIES 

r-' 

SUBJECT:  TPR TE-20, Shell, 155 mm, HEP,, Tl&ZSS-a-nd -E6 

TO:      Commanding General ^ 
Aberdeen Proving Ground 
Aberdeen, Maryland 
ATTKKTION:  ORLBG-DP-TA (Mr. H. Anderson)        X 

'v 
The following data, pertaining to the subject TPR, are ^. 

Inclosed for your information and files: 

a. Lists of shell weights for Ammunition Lot 
Numbers PA-E-23878, 25379, 23880 and 23881 (7 sheets). 
NOTE:  Column marked '•Complete Weight1* is that of shell 
as fired, 

b. Ammunition Data Cards Numbers 84429 and 
84450, in triplicate, pertaining to propelling charges for 
the subject TPR. 

FOR THE COMMANDER: 

6 Incla 
1-4 List of shell weights 

for Lots PA-E-25878, 
25879,   23880,   23881 

5-6 Ammunition Data Cards 
Numbers  84429,   84430 
(in trip) 

^ 

J-E. RAINIER 
Assistant   ^_ 

-A-X2 



Sept 1956 
XO-629-I76 
Lot PA-E-23878 SHEET 1 -Of   2 

Shell, HEP-T, inert-loaded, IJJimn, 
T152E5 with Fuze,  BD, M91A1,  inert-loaded 

_-!   t:   — 

SHELL 
NO 

1 
2 

.3 

I 
I 
9 

10 
U 
12 
13 
14 

II 
17 
18 
19 
2Ü 
21 
22 

i 
27 
28 
29 
30 
31 
32 
3h 
3I 36 
37 
38 
39 
JKD 
41 
42 

EMPTY WT At'x'jiH COMELETJi 
WT DRILLING 

64,88 lbs 

WT 

38.50 lbs 70.53 lbs 
38.52 64.85 70.52 
38.35 64.53 70.20 
38.34 64.35 70.10 
38.59 64.90 70.59 
38.46 65.12 70.80 
38.47 64.90 70.60 
38.38 64.91 70.57 
38.41 64.84 70.60 
38.60 64.97 70.67 
38.52 65.16 70.80 
38.63 65.03 70.73 
38.49 64.85 70.56 
38.58 65.22 70.90 
38.62 65.09 70,81 
38.38 64.62 70.30 
38.58 64.64 70.33 
38.55 65.01 70.72 
38.42 64.90 70.52 
38.56 65. i6 70,80 
38.44 64.90 70.62 
38.32 64.94 70.70 
38.32 64.79 70.45 
38.55 64.96 70.72 
38.33 64^75 70.65 
38.44 65.04 70.40 
38.58 65.10 70.77 
38.45 64.96 70.45 
38.57 65.15 70.85 
38.54 65.03 70.82 
38.52 65.02 70.67 
38.61 65.07 70.75 
38.60 64.87 70.58 
38.43 64.71 70.44 
38.44 64.90 70.63 
38.37 64.80 70.58 
38.52 64.98 70.71 
38.45 64.88 70.58 
38.47 64.76 70.47 
38.45 65.07 70.70 
38.43 64.81 70,49 
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Lot PA-E-23878 

SHETi KMPTY 
NO WT 

^3 38.50 
kk 38.^5 
l,c 38.48 
k6 38.60 
hf 38.60 
U 38.46 
h9 38.45 

XO-629-176 

SHEET 2 of   2 

WT AFTER COMPUiTE 
DRILLIMG WT 

65.02 70.69 
64,79 70.54 
64.80 70.55 
64.89 70.60 
64.93 70.59 
64.97 70.90 
64.90 70.52 

Shell HEP inert-loaded 155iBn,  T1^2E6 
with Fuze BD, «91A1 inert-loaded with live Tracer 

Lot PA-E-23679 

SHELL 
NO 

1 
35 
55 
19 
k6 

2 
^3 
60 

5 
7 

57 
34 
30 
4 

62 
40 
52 

8 
49 
61 

EMPTY 
WT 

47.56 
47.82 
47.02 
47.83 
47.10 
48.45 
47.94 
47.05 
48.23 
48.32 
47.48 
48.01 
48.12 
48.24 
48.08 
48.28 
46.79 
48.40 
48.11 
47.29 

LOADED 
WT 

72.02 
72.11 
73.. 35 
72.24 
71.46 
72.86 
72.24 
71.33 
72.53 
72.80 
71.71 
72.42 
72.50 
72.43 
72.45 
72.54 
71.02 
72.72 
72.42 
71.66 

COMPLETE 
WT 

77.70 
77.87 
77.07 
77.97 
77.17 
78.55 
77.85 
77.10 
78.32 
78.56 
77.38 
78.22 
78.33 
78.18 
78.08 
78.31 
76.77 
78.49 
78.21 
77.50 
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Sept 1956 
XO-629-176 
Lot PA-E-23880 

SHELL 
NO 

1 
2 
3 
k 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
3h 
35 
36 
37 
38 
39 
ko 

EMPTY 
WT 

38.57 
38.25 
38.64 
38.53 
38.53 
38.59 
38.54 
38.46 
38.55 
38.10 
38.36 
38.46 
38.41 
38.37 
38.35 
38.59 
38.50 
38.43 
38.41 
38.50 
38.49 
38.46 
38.23 
38.51 
38.40 
38.54 
38.45 
38.26 
38.49 
38 >9 
38.56 
38.51 
38.55 
38.31 
38.42 
38.55 
38.62 
38.51 
38.48 
38.53 

SHEET 1 of    2 

Shell, HEP,  Comp A3 loaded, 155nm, T152E5 
with Fuze BD,  T - Adjustable 

EMPTY SHELL 
WITH WATER 

WT 

55.28 
55.68 

55.21 
55.41 
55.46 

55.33 
55.60 
55.47 

55.65 

WT AFTER 
DRILLIMG 

64.35 
64.07 
64.45 
64.55 
64.40 
64.37 
64.61 
64.47 
64.41 
63.93 
64.37 
64.49 
64.19 
64.19 
64.35 
64.48 
64.48 
64.30 
64.34 
64.39 
64.32 
64.32 
64.00 
64.59 
64.40 
64.65 
64.15 
64.14 
64.21 
64.20 
64.36 
64.27 
64.26 
64.05 
64.21 
64.27 
64.40 
64.24 
64.20 
64.36 

WT AFTER 
DRILLIKG        WT OF 
WITH WATER    CHARGE 

65.14 
65.68 

64.99 
65.46 
65.60 

65.05 
65.69 
65.50 

65.46 

25.78 
25.82 
25.81 
26.02 
25.87 
25.78 
26.07 
26.01 
25.86 
25.83 
26.01 
26.03 
25.78 
25.82 
26.00 
25.89 
25.98 
25.87 
25.93 
25.89 
25.83 
25.86 
26.77 
26.08 
26.00 
26.11 
25.70 
25.88 
25.72 
25.71 
25.80 
25.76 
25.71 
25.74 
25.79 
25.72 
25.78 
25.73 
25.72 
25.83 

COMPLETE 
WT 

70.28 
69.99 
70.37 
70.25 
70.35 
70.25 
70.32 
70.15 
70.29 
69.78 
70.03 
70.16 
70.21 
70.10 
70.08 
70.44 
70.15 
70.18 
70.16 
70.28 
70.14 
70.22 
69.86 
70.26 
70.15 
70.29 
70.06 
70.03 
70.07 
70.00 
70.28 
70.15 
70.12 
70.00 
70.32 
70.19 
70.12 
70.17 
70.10 
70.26 

DS.VS 

1.617 
1.632 

1.609 
1,529 
1.638 

I.605 
I.631 
1.629 

1.614 
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SHEET 2 of   2 

Lot PA-E-238ÖO 

SHELL 

kk 

hi u 

EMPTY 
WT 

38.41 
38 A9 
38.56 
38.59 
38.56 
38.46 
38.42 
38.30 

EMPTY SHELL 
WITH WATER 

WT 

55-57 

WT AFEER 
DRILLING 

64.27 
64.23 
64,27 
64.60 
64.31 
64.26 
64.12 
64.05 

WT AFTER 
DRILLING 
WITH WATER 

65.73 

WT OF COMPLETE 
CHARGE WT   DENS 

25.86 70.16 
25.74 70.06 
25.73 70.22 
26.01 70.32      1.641 
25.75 70.20 
25.80 70.12 
25.70 70.04 
25.75 70.00 

A-16 

fc* 

■ 



Sept 1956 
XO-629-I76 
Lot PA-E-2388I SHEET 1 Of   1 

Shell,  HEP,  Comp A3 loaded, 155nBi, 
T152E6 with Fuze,  BD, I    -    Adjustable 

WT AFi'EK 
SFRT.T, EMPTY EMPTY SHELL WT AJj'i'KK DRILLING WT OF OGMUB 

NO WT 

^7.97 

WITH WATKK DRILLING 

71.69 

WITH WATER CHARGE 

23.72 

WT DENS 

3 77.55 
6 48.25 72.15 23.90 77.84 
9 48.57 64.4a 72.53 73.40 23.96 78.23 1.600 

10 47.97 71.81 23.84 77.71 
11 48.48 64.15 72.15 73.13 23.75 78.12 1.607 
12 48.22 72.01 23.79 77.92 
13 47.93 71.56 23.63 77.62 
Ik 47.93 71.86 23.93 77-62 
15 47.72 71.82 24.10 77.69 
16 48.30 72.25 23.95 77.97 
17 48.24 72.13 23.89 77-79 
lo 48.13 72.19 24.06 77.92 
20 48.09 71.92 23.83 77.71 
21 48.30 72.08 23.78 77.91 
22 47.28 63.12 71.67 72.76 24.39 77.06 1.65 
23 48.25 72.20 23-95 77.93 
2U 48.07 71.88 23.81 77.82 
25 48.14 71.85 23.71 77.82 
26 48.29 72.05 23.76 78.00 
27 48.25 71.90 23.65 77.89 
26 47.80 71.80 24.00 77-54 
29 48.18 72.15 23.97 77.95 
31 48.24 71.97 23.73 77.87 
32 48.09 72.02 23.93 77.78 
33 48.37 64.12 72.15 73.19 23.78 78.28 1.61 
36 48,12 72.09 23.97 77.91 
37 48.00 71.65 23.65 77.73 
36 48.06 71.88 23.82 77.55 
39 48.12 72.05 23.93 77.75 
kl 48.31 72,23 23 92 77.96 
h2 47.97 71.68 23.71 77-68 
hi* 48.23 72.20 23.97 77.97 
h? 48.12 72-18 24.06 77.84 
hi 47.83 71.70 23.87 77.48 
hd 47.94 71.72 23.78 77.63 
^ 47.29 63.09 71.63 72.72 24.34 77.02 1.65 
51 48.07 71.81 23.74 77.65 
53 47.75 71.60 23.85 77.29 
& 47.98 71.90 23.92 77.62 
56 47.39 63.18 71.23 72.31 23.04 77.02 1.62 
58 47.78 71.74 23.96 77.59 
59 48.25 72.15 23.90 77.84 
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' J«MV-r.A.   OOVC«.   N.J. 
OKDIB-«!   7-Xt-lt   100 ^ffi""  EXPERIMENTAL AMMUNITION DATA CARD NO. 8^9 
T, P. R.   NO. KINO 

Charge, Propelling, T- Per 155Wf Howltior, Projectll« 

HEP»T152K6 

AMM.   LOT   NO. 

PA-B-2A684 
SPEC.   NO. QUANTITY   IN   LOT 

53 
DRG.   NO. DRG. DATE OR REV. ALLOT.   ADVtCE PROJECT   NO. 

m-5002H 
RAO   OR   EPO   NO. QUANTITY   IN   SHIPMENT 

P. A. X. O. 

629-176 
PROP.   CHARGE 
9 lbs 15 ozs 

EXPECTED   U.V. EXPECTED   PRESSURE AMciMLCb ar 

PA 
DATE   OF   ASSEMBLY 

January. 1957 
REMARKS:      Packed;    Improrlsod, In MlOAl Cartrldgo atorage cas«. 

Igniter Pads fabricated in accordance with Dwg'e 71-9-180, He*.  3-19-45, Owg. 71-9-181, 
Rev. 10-25-51 and Dug. 71-9-182, Rer. 3-19-45. 
Charge Bag, dlmenaionss    si" diameter, 15" long.    Charge wei^it each 9 Iba. 15 oas. 

I 

COMPONENT Cloth Silk Cloth Silk Propellent Black 
Kmo Ot« Bag CtK.   Bag Jfl. Powder 

Class "S" Class "C" Gr. Al 
DRG.    NO. 

DRG. DATE OR REV. 

MFGD   BY Susquehanna Unk Indiana King Pwd Depot 
DATE link Unk 19A3 12-3-53 
LOT   NO. 5MI-15 Unk IMD-6667 KPD-1-61 

PREPARED   BY -L^-laaa. 
Ara Opogfl- 

CERTIFIED TO BY: 

PICATINNY   ARSENAL  A^ ' 
DOVER.   NEW  JERSEY 

P.   HOII NSPECTOR 

Inapec^lon 

:::;;:;. .°r.":..Vo.Baffl&gn  EXPERIMENTAL AMMUNITION DATA CARD      »O euso 

P. A. X. O. 

629-176 

Charge, Propelling T- For ISSM Howitaer, Projectile, HEP, 
T152E5 

AMM     LOT   NO. 

PA-E-2A685 

DRG. DATE OR REV. 

PROP.   CHARGE 

9 lbs 5 oas. 

ALLOT.   ADVICE 

EXPECTED   H. V. 

PROJECT   NO. 

tAl-5002K 
EXPECTED   PR1   SURE 

RAO   OR   EPO   NO. 

ASSEMBLED   BY 

PA 

aUANTITY   IN   LOT 

82 
QUANTITY   IN   SHIPMENT 

DATE   OF   ASSEMBLY 

January, 1957 
REMARKS- Packed!    Improvised, in IQDAlCertridge ainrage case. 

Igniter pads fabricated in accordance with Dwg's 71-9-180, Rev.  3-19-A5, Dwg. 71-9-181, 
Rev. 10-25-51 and Dwg. 71-9-182, Rev. 3-19-45. 
Charge Bag dimensions!    5^" diameter, 14" long.    Charge weight each 9 lbs. 5 ozs. 

COMPONENT Cloth Silk Cloth Silk JVopellent HLack 
KIND Ctg Bag Ctg Öag ■ Powder 

Class "E" Class «C" Or. A-l 
DRG.   NO. 

DRG. DATE OR REV. 

MFGD   BY Susquenanna Unk DuPont king Pwd 1 epot 
DATE Unfc Unk i9a 12-1-53 
LOT  NO. SMI-15 Unk CPX-4394 KPD-1-61 

PREPARED   BY L. Koaa 
Ars Opera 

CERTIFIED TO BY:       >.  HoUo^'^^*        {|HffpFrrop 
jp       ,   Inspection   PICATINNY   ARSENAL 

DOVER.   NEW   JERSEY 
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JOINT MESSAGEFORM 
\ ■ECUItlTV   CLASS) PIC ATI ON i 

SPACE BELOW RKSfiKVED FOR COMMUN/CATION CENTER 

PRECEDENCE 

HAIL 
TYPE MSG   (Clwck) 

MULTI      «INOLK 

ACCOUNTtNO oma   on unm TO 

FROM! 

CO  PIGATINNY Äi^SäiJAL  ÜOVM HJ 

«•      OOI'i [AIIDING CWWi^lAL 
/vB:^jJ3Er: J^OYIWO OrtUUIID 
HARYLAIB) 
ATTK:   ü:ii)BG-i)PS-/i.A.   (R:.   ALLSH) 

INFO:     OHASCBSilLAIK OORP.,   100 MILDÄS3 3T.,   rfA.TSRLOÜ.IOi/A 
ATTSHTION:     '•tU  I.  HiiiriAri (MAIL) 

1.     IT 13 HEQUSSTSD  THAT  T-oT P^tKilAfc aS^USST NU. 

TE-20 BE AIIiillDÜD  kS  TOLLOvfS: 

\.     OONDUCT Cu: ;p s. i iTi; W  PÄN3L  ? i \'l XITATIuM 

TSSTS  07 TWO BACSi ^15235  AMD T152E6,   155 M-i SMELL WITH 

TOO     lilO? STAHDAÄD Ria 3'(ELL. 

B.     THE REMAIMIHG T152 3;1ELL   {WSLWS  -B5 AND 

SKMT  -36)   SHOULD BE FIRED FROM THE Ml  HL5V/ITZS8 FOR 

COMPARATIVE MAXIMUM HAMGE AMD DISPERSION ./ITH   TEN M107 

3TAHÖARD HE SHELL. 

G.     COMPLETE P!IOT0G.tAPHIC  GO^AAGE,   I iGLMJlNG 

SOUND  OP FIRIHG AHO  SHELL DETOHATIOK,   U AE^.UIUED,   ilÄC, 

OOf'lPLETE CIIffltEOAL ANALYSIS AHD MEGHAMI.GAL PROPEilTIES OF 

KING TIGER  TANK FACE PLATE. 
SYMBOL 

0RDBB-TE5 A'/9 

CLASSIflCATiON 
OR   RtLFHREHCK 

SPECIAL  IN8THUCTIONB 

^ 

mvi 5i7-4PM 

T'FtD   N*MI   AND   T1TL« (SimMn. If naulrti) 

Hr.   T.  Clifford/sjm 
fW V&SL 

PA»«       _ HR.  OTr. 
HR. 1, |   PA«M ,-; 

■ 



JOINT MfcaSAGEFORM 
BECURITY   CLABaiPICATtON 

uricL.VjJi.'i^iO 
SPACE BELOW RESBKVBD FOR COMMUNICATION CENTEX 

PRECEDENCE 

TlOU   ' I'^XL 

TYPE maa (duel) 

MULTI     «INaL« 

oRio. on mrun TO 

FIOMI 

CD Eiamaia uaaa^AL mxz :^ 

2.     NOTIFICATION D> XTrtB OH
1
 TiäUT .1 i 3B3U1'^TSÖ 80 

THAT A T'Jlp-lSSENT.'VTIVE PAY ATTEND. 

3-     THE iilOy  H3   iHELL ARB  TO BS 3UPPLIED  BY YOUR 

PilO'/ING  GROUND. 

/+.     A  COST ESTIMATE IS REQUIRED.     COST OF AMBMDM^IT 

IS  TO BE CHARGED  TO  SUB-PROJECT ORDER  HO.   7040553^-Ul- 

10201-02  AiTD  JO'3 0?.i)CR   NO.   3039-99-901. 

SVMBOL 

CRDBB-TB5 
TYMD  NAM« AH0  TITLE (SHatain, tf tMldnA 

Mr.   'P.   Gljfford/n-im 
PMONK 

1269- 

m— 
I   PAU 
I   H». 

KK. or   - 
pAan   ^ 

• ICUIIITV   CLAUIPIOATION 

UNCLASSIFIED 

»PEC1AL   INBTRUCTIONB 

BIONATUMt 

Jb/lft 
m&A  NAMK  AND  TlTUl f TYMtD  (or ««ofn(»«d)   NAMK  AND TITLB 

R. JI. WOOD 

rOHM 1 "7*3     REPLAOU OD 
WHieH I» OSaOLKTK I A-20 

•U U.   ■.   OOVBKHUKNT   PRINTINa  orFiotf^ l»»»-«.»47«8« 

■ 



CONFIDENTIAL 
DEVELOPMENT AND PROOF SERVICES APPENDIX B 

ABERDEEN PROVING GROUND, MARYLAND 
FIRING RECORD 

OBJECT OF TEST:  Accuracy and Armor Defeating    DATES OF TEST:  27 Mar thru 
Evaluation of Shell, HEP, 155nim, 25 Jun 1957 
T152E5 and T152E6 FIRING RECORD NO.:  P-6264Ö 

SHEET 1 OF 6 
AUTHORITY:  ORDBG-TE5 

DEVELOPMENT:  ORDTA c) 471/46, TPR No. TE-20 
PROJECT NO.: TA1-5002H Messageform ORDBG, 471/417 
PRIORITY: IB W.O. NO.: 332-236-54    eh 
———■  

MATERIEL 

For Accuracy and Plate Firing 

Howitzer: 155m!,  Ml, No. 7- 
Carriage: 155inm, MLAl, No. 497. 
Recoil Mechanism: 155Bnn, M6, NO. 308y. 

For Range Firing 

Howitzer: 155nnn, ML, No. 2199- 
Carriage: 155nim, MLAl, No. 497. 
Recoil Mechanism: 155mm, M6, NO. 3089. 

AMMUNITION COMPONENTS 

1. Shell, HEP-T, Inert-Loaded, 155nim, T152E5, w/Fuze, BD, M91A1, 
Inert-Loaded, w/Uve Tracer, Lot No. PA-E-23878. 

2. Shell, HEP-T, Inert-Loaded, 155nBii, T152E6, w/Fuze, BD, M91A1, 
Inert-Loaded, w/Live Tracer, Lot No. PA-E-23879. 

3. Shell, HEP, Comp A-3-Loaded, 155mm, T152E5, w/Fuze, BD, T- 
Adjustable, Lot No. PA-E-23880. 

4. Shell, HEP, Comp A-3-Loaded, 155nim, T152^, w/Fuze, BD, T- 
Adjustable, Lot PA-E-23881, 

5. Shell, HE, THl'-Loaded, MLO?, w/supplementary charge, w/Puze, 
PD, M51A5, Lot No. WC-3I-82. 

6. Charge, Propelling, T~, for 155mm Howitzer, Projectile, HEP, 
T152E5, Lot No. PA-E-24685. 

7. Charge, Propelling, T-, for 155nnB Howitzer, Projectile, HEP, 
T152E6, Lot No. PA-E-24684. 

8. Charge,   Propelling,  (ft-Al,  for 155mm Howitzer,   Projectile,  HE, 
M107,   Lot No.   RAD-I9612-45. 

9. Primer,   Percussion, Mk2A4,  19 grains.  Lot No.   PA-6-47. 

COIL DISTANCES 

ROUNDS 26 March 
1-4 Muzzle to 1st Coil 49-32 feet 

Between Coils 75.0    feet 

B-l 
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CONFIDENTIAL 

ROUNDS 
COIL DISTANCES (Contd.) 

Muzzle to Ist Coil 
Between Coils 

FIRING RECORD NO 
SHRRT 2 OF 6 

5-8 51.0 feet 
73-24 feet 

All rounds 
27 March 

Muzzle to 1st Coil 
Between Coils 

53-25 feet 
72.0 feet 

1-4 

5 & 6 

7-14 

15-17 

28 March 
Muzzle to 1st Coil 
Between Coils 
Muzzle to 1st Coil 
Between Coils 
Muzzle to 1st Coil 
Between Colls 
Muzzle to Ist Coil 
Between Coils 

54.30 feet 
70.50 feet 
54.41 feet 
70.90 feet 
54.32 feet 
76.1 feet 
54.76 feet 
70.20 feet 

:Äll rounds 
10 April 

Muzzle to 1st Coil 
Between Coils 

53-7 feet 
60.34 feet 

All rounds 
11 April 

Muzzle to Ist Coil 
Between Coils 

50.57 feet 
60.8 feet 

All rounds 
27 April 

Muzzle to Ist Coil 
Between Coils 

51.4 feet 
48.96 feet 

All rounds 
4 May 

Muzzle to Ist Coil 
Between Coils 

49.47 feet 
50.04 feet 

All rounds 
25 June 

Muzzle to Ist Coil 
Between Coils 

79-28 feet 
29.98 feet 

Type of Gage: 
PRESSURE GAGE DESCRIPTIOW 
Msdium Caliber (M3) Copper Cup 

P-6264B 

Crusher Cylinder: Copper metal of 1955, annealed 1956, Lot 7-C 
Position in Tube: One on each side of charge. 

ARMOR PLATE DATA 

PLATE NO. 
070960 
14073 

Ö-IRCH PLATE 120" X 120" 
CHARPY @ -kOOF. 
71-71 
62.00/81.00 

HRINELL 
TOP  BOTTOM 
225   248 
24.1   24l 

14001-2 
14063-1 

7-INCH PLATE 120" X 120" 
103-77/91-46 
57-00/34.00 

B-2 
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CONFIDENTIAL 
FIRING RECORD NO.  P-626k8 
SHEET    4    OF    6 

ACCURACY ROUND-BY-ROUND FIRING DATA 

TUBE TEST PROJECTILE INSTRUMENT CHAMBER ELEVA- TARGET MEAS. 
TJLMlfi 

OF 
RD.     RD. RD. 

NO. TYPI 
WEIGHT 

: (ibs.) 
VRTOCITY PRESS. 

psi/100 
TION 
mils 

(iD •) FLIGHT 
NO.     NO. VERT. HOR. (sec.) 
10 April 

k5k9 3^ * A E5 70.50 Not taken 291 32 
4550 11 * B E5 70.91 Not taken 294 28 
4551 44 * C E5 70.49 Not taken 293 26 
4552 36 * D E5 70.56 Not taken 293 24 
4553 31 » E E5 70.71 Not taken 296 22 
4554   1 * F E5 70.53 Not taken 293 18 
4555 39 * G E5 70.57 Not token 287 18 
4556   7 1 E5 70.59 1804 282 18 r26 1/2 /21 I.80366 
4557   3 2 E5 70.20 1810 281 18 ^26 1/2 ;-24 1.79962 
4558 48 3 Ei? 70.66 I805 284 18 -17 1/2 /31 1.80115 
4559 38 k E5 70.69 1806 290 18 -27 1/2 /21 1.80276 
4560   4 5 E5 70.07 I8l2 285 18 /15 -9 1-79531 
4561 34 6 E5 70.57 I803 291 18 /26 1/2 /2 I.80983 
4562 32 7 E5 70.73 1806 289 18 /17 1/2 /4 1/2 1.80254 
4563   8 8 E5 70.59 1808 289 18 /23 /6 Lost 
4564 10 9 E5 70.68 1803 286 18 /18 /7 1/2 1.80968 
4565 27 10 E5 70.75 1809 290 18 /37 1/2 -12 1/2 1.80170 
4566 35 1 S5 70.45 1808 ,280 13 /27 1/2 -6 1/2 1.S0223 
4567   9 2 E5 70.56 1809 288 Iß /54 -36 1.80150 
4568 26 3 E5 70.45 1817 290 18 /22 1/2 -18 1.7937* 
4569 19 h E5 70.57 1817 303 18 /4l 1/2 -27 1/2 1.7922C 
4570 22 5 RS 70.66 1810 294 18 /35 1/2 -3 1/2 1.79830 
4571 49 6 E5 70.47 l8l2 291 18 / 3 1/2 -45 1.79729 
4572 17 7 E5 70.34 I8l6 298 18 /16 1/2 -51 1-79370 
4573 40 8 35 70.57 1808 266 18 /43 1/2 -42 1.80150 
4574 47 9 E5 70.56 1813 287 18 /27 1/4 -47 1.79880 
4575 20 10 E5 70.55 l8ll 287 18 v.64 -35 1-79993 
4576 46 1 E6 77-16 1827 314 18 -49 1/2 -62 1/2 1-76341 
4577 49 2 E6 78.15 1819 315 18 -33 1/2 -12 1.77006 
4578   1 3 E6 77.71 1824 316 18 -40 1/2 A3 1.76532 
4579 62 4 E6 78.12 1826 318 18 -26 -3 1/2 I.76278 
4580 52 5 E6 76.80 1835 307 18 -41 -6 1/2 1.75500 
4581 30 6 E6 78.24 1821 316 18 -34 -50 1/2 I.76988 
4582 57 7 E6 77.37 1830 309 18 -33 -25 1.75801 
4583    5 8 ■E6 78.23 1821 308 18 -17 -17 1.76939 
4584 60 9 E6 77.06 1834 308 16 -28 -19 1/2 1.75622 
4585 34 10 E6 78.18 1817 316 18 -39 -32 1/2 I.77089 
4586   8 11 E6 78.44 1817 308 18 -38 -35 I.77285 
11 April • 

4587 20 * H E5 70.83 l8ll 290 18 A7 /18 1/2 1-79972 
4588 30 * T E5 70.74 1807 293 18 /2 1/2 0 1.80326 
4589 24 1 E5 70.69 1810 2SA 18 /23 /2 1.79820 
4590 13 2 E5 70.79 1809 294 18 Ai /18 1.80071 
4591 46 3 E5 70.59 1807 294 18 /19 1/2 /9 1/2 1.80211 
4592 12 k E5 70.48 1812 294 18 A7 4 1.79637 
4593 45 5 E5 70.59 1805 286 18 -18 A3 1.80523 

* Conditioning Rds. 
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FIRING RECORD NO.   P-62648 
SHKWJ 6   01 1   6 

MAXIMUM RMGE AMD DISPERSION ROUND-BY-ROUND DATA - TUBE NO. 2199 

TIME ORDER 
TUBE PROJECTILE M027.T.R MEAS. OF OF 
RD. WEIGHT CHARGE PRESS. VELOCITY DEFLECTIONS RANGE FLIGHT DETO- 
NO. TYPE (lbs.) LOT psi/lOO ttm) mils yards yards  (sec.) NATION 
II83 M107 95-1 lA-Al 312 1839 21-9 344 16036 59-75 HO 
1184 M107 95-1 rf*Al 305 1836 22.4 349 15917 59.54 HO 
118s ML07 95.1 M4A1 313 1835 21.9 342 15944 59-55 HO 
1186 MIO? 95.1 M4AI 326 1843 20.6 321 15909 59.56 HO 
1187 ML07 95-1 t&Al 316 1842 21.0 329 15971 59.52 HO 
1188 M107 95.1 M4A1 314 1842 21.5 333 15810 59.37 HO 
II89 ML07 95-1 yhM 323 1827 21.9 341 15879 59.46 HO 
1190 MLO? 95-1 M4AI 322 1842 22.6 352 15887 59.58 HO 
1191 M107 95.1 M4AI 318 1836 22.7 354 15931 59.55 HO 
1192 MIOT 95-1 M4AI 310 1825 21.2 330 15901 59.17 HO 
1193 T152E5 71.0 PA-E-24685 326 1827 41.3 455 11252 52.38 HO 
1194 T152E5 71.0 PA-E-24685 318 1829 40.0 446 11365 52.45 HO 
1195 T152E5 71.0 PA-E-24685 314 1830 40.5 450 11338 52.18 HO 
1196 T152E5 71.0 PA-E-24685 319 1826 41.3 459 11332 52.33 HO 
1197 T152E5 71.0 PA-E-24685 324 1828 39-6 442 ii4oo 52.11 HO 
1196 T152E5 70.5 PA-E-24685 3?2 1826 40.3 447 11307 52.05 HO 
1199 T152E5 71.0 PA-E-24685 323 1828 42.4 463 11150 52.12 HO 
1200 T152E5 71.0 PA-E-24685 320 1825 41.6 463 11350 52.18 HO 
1201 T152E5 71.0 PA-E-24685 304 1823 42.9 472 11223 52.19 HO 
1202 T152E5 70.5 PA-E-24635 315 1827 42.5 465 11159 52.01 HO 
1203 T152E5 71.0 PA-E-24685 314 1829 41.9 463 11277 52.21 HO 
1204 T152E5 70..5 PA-E-24685 321 1835 36.7 413 11471 52.58 Failed 
1205 T152E6 78.5 PA-E-24684 296 1834 41.0 476 11852 53.30 HO 
1206 T152E6 78.5 PA-E-24684 313 1824 42.6 493 11818 53.10 HO 
1207 T152E6 78.5 PA-E-24684 293 1831 42.4 490 11803 53-14 HO 
1208 T152E6 78.5 PA-E-24684 299 1828 41.3 481 11873 53.13 HO 
1209 T152E6 78.0 PA-E-24684 301 1829 42.2 489 11833 53.21 HO 
1210 T3.52E6 78.0 PA-E-24684 302 1834 40.7 477 11969 53.20 HO 
i?n T152^ 78.0 PA-E-24684 304 1835 44.3 514 11839 53-20 HO 
1212 T152E6 78.5 PA-E-24684 307 1830 42.6 498 11931 53-30 HO 

NOTE:  Deflection measured to right of line of fire. Range measure from muzzle 
to point of impact.  ■ "*       HO ■ High Order 

This firing record forms a part of the Seventh Report on Ordnance Corps 
Project No. TA1-5002H. 

APPROVED: 

w     a    HTWHWIT. V IT    TJ     awmrncinKr H. A. BECHTOL 
Chief, Artillery 
Division 

H. B. ANDERSON 
Chief, Artillery 
Ammunition Branch 

H-.ätM- 
RAIPH H. ALLEN 
Proof Director 
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teen shutter photograph of Shell, HEP, 155«, T152E5, atriklng 7 Inch plate at 
60 degree» obliquity. - 
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82^568: Rear of 8 inch armor plate fired at 60 degrees obliquity, showing 
bulges.  Bulges 1 and 2 were caused by T152E5 HEP Shell.  Bulges 3 and k  were 
caused by T152E6 PEP Shell.  Distance from muzzle to plate center - 401.24 feet. 
Charpy value of plate - 62/8l, Bhn 24l. 
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B24567:  Face of 8 inch armor plate at bO degrees obliquity.  Note cracks on 
edge of plate adjacent to Round 1 which extend to face of plate. 
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B24566: Photograph of Shell, HEP, 155nra, T152E5, with charge. 
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B24565: Photograph of Shell, HEP, 155inra, T152E6, with charge. 
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B2U577: Side view of 8 inch plate at 0 degrees obliquity, showing depths of 
back spalls. Rounds 7 through 16. Note: back spall, Round Ik, is a double 

spall. 
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32^576:  Front view of 8 inch plate fired at 0 degrees obliquity, showing hits. 
Rounds 1 through 6.  Rounds 1, 3, and k  failed to function and were low order 
due to bad fuzes. 
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32^575:  Rear of 8 inch plate fired at Ü degrees obliquity, shoving back spalls 
from Rounds 1 through 6.  Rounds 1, k,  and 5 did not spall as fuze failed to 
function. 
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B2457^:  Front view of four back spalls. Weight of spalls - No. 3 - 48 lbs 
No. 7-63 lbs.. No. 9-38 lbs., No. 13-27 lbs. 8 inch plate fired at *' 
0 degrees obliquity.  Distance from muzzle to plate center - i+01 feet. 
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B2i<-573:     Front view of Ö inch plate fired at 0 degrees obliquity,   showing hits. 
Rounds 7 through 16.     The depth of impressions from the bits average  3/4 inch 
in depth. 
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32^572:  Rear view of four back spalls. Weight of spalls: No. 3 - W lbs.. 
No. 7-63 lbs.. No. 9 - 38 lbs.. No. 13-2? lbs.  8 inch plate fired at 
0 degrees obliquity.  Distance from muzzle to plate center - kOl  feet. 
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B24S71- Rear of 8 inch armor plate fired at 0 degrees obliquity, showing back 
säS'from Rounds 7 through 16.  Round 8 resulted in ^f-^^^^ 
IKTspall due to fuze failure.  Charpy value of plate - 71/71, Bhn 225/^0- 
Distance from muzzle to plate center - ^01 feet. 
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foS LIT&rmor plate fired at 0 degrees obli^'8ho^ 
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B24569:  Rear of 8 Inch armor plate fired at 0 degrees obliquity, showing size 
of back spalls.  Spalls 1 and 2 were caused by Shell T152E5.  Spalls 3 and k  by 
Shell T152E6.  Charpy value of plate - 71/71, Bhn 225/248.  Distance from muzzle 
to plate center - 401 feet. 

C-15 
CONFIDENTIAL 

SeSSi 



CONFIDENTIAL 

B2U587:  Rear view of 8-inch plate fired at 0 degrees obliquity, showing back 
spalls of Rounds 1-4.  Number 1 and 3, were hit by T152E5 Shell, Number 2 
and k,  T152E6.  Charpy value of plate 71/71, BHN 225/248.  Distance, muzzle 
to plate center - hOl  feet. 
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B24586:  Photograph of back spall pieces from Round 15 on King Tiger Hull 
(German). Weight of pieces - 87 lbs. 
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B24585: View of hits on King Tiger Hull (German) frontal armor plate.  Plate 
6 inches thick, kk  degrees obliquity. Arrows indicate broken welds.  Distance 
muzzle to center of plate - k02  feet. 
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■B2k5Ök:    Three-quarter right front view of King Tiger Hull (German), showing 
depths of hits. Arrows point to broken welds. Right frontal side suffered 
similar weld breaks. 
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B24583:  Interior of King Tiger Hull (German), showing damage caused by back 
spalls.  Three frontal hits. 
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32^582:    Rear view of 6-inch frontal plate,  showing three hits from 155ram HEP 
Shell.    Hit No.  3 was at Junction of two 6-inch plates.    Arrows point to broken 
welds and cracks. 
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32^581:  Front view of 7-Inch  plate fired at 60 degrees obliquity, showing 
imprints of hits.  Rounds 5 and 6 were fired muzzle to plate center 2^1 feet. 
Rounds 7 - Ih,  muzzle to plate center - kOO  feet. 
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B24580: Rear view of 7-inch plate fired at 60 degrees obliquity, showing hack 
spalls from Rounds 5 - Ik. Rounds 5, 7, 9, U, and 13 were T152E5. Rounds 6, 
8, 10, 12, and 1^ were T152E6.  Charpy value of plate - 57/31*-, BHN 229. 
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B24579: Viev of back spalls from 7-inch plate fired at 60 degrees obliquity. 
Distance, muzzle to center of plate - kOO  feet.  Average weight of spalls - 
51 lbs. 
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B24578: Front view of 8-inch plate fired at 0 degrees obliquity, showing 
four hits on plate.  Depth of hits average 1 1/4 inches. 
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B22001:  Hits on 1000 yard accuracy target with T152E5 HSP Shell.  Vertical PE 
.31 mils reduces to .09 omitting round in lower right hand quadrant.  Lateral 
PE .11. 
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B22002:  Hits on 1000 yard accuracy target with T152E5 HEP Shell. Vertical P.E. 
•39 reduces to .13 omitting two rounds in lower right hand quadrant.  Lateral 
P.E. .27 rails. 
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B22003:  Hits on 1000 yard accuracy target with T152E6 HEP Shell. Vertical P.E. 
.lh  mils.  Lateral P.E. .314- mils. 
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822004:  Hits on 1000 yard accuracy target, with T152E5 HEP Shell.  Vertical 
P.E. .3^ mils.  Lateral P.E. -32 mils. 
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B22005:  Rear view of 8-lnch plate fired at 1000 yards, zero degrees obliquity, 
showing back spalls from Rounds 1 and 2.  Round 1, T152E6; Hound 2, T152E5. 
Charpy value of plate - 62, BHN 2kl.    Depth of spalls average 2 1/4 inches. 
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B22006:  Front view of 8-inch plate fired at 1000 yards, zero degrees obliquity- 
showing first hits on plate.  Depth of hits average 1 1/8 inches. 
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B22007: Front view of 8-inch plate fired at 1000 yards, zero degrees obliquity 
showing Round k.    Depth of hit - one inch. 
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B22008:  Front view of 8-inch plate fired at 1000 yards, zero degrees obliquity 
showing hit.  This round was of low order due to fuze failure (T152E6). 
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B22O09:  Rear view of 8-inch plate fired at 1000 yards, zero degrees obliquity, 
showing back spall from Round k.     T152E6.  Depth of spall - 2 inches.  Charpy 
value of plate - 62, BHN 2hl. 
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B22045:  Front view of plate showing hits on 7-inch plate at 100O yards| with 
plate set at 0 degrees obliquity and splatter plate. The hole that is directly 
in front of the splatter plate was caused by Round 7 which fell short.  The hit 
that bulged the splatter plate was caused by Round 8. 
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322046:  Rear view of 8-inch plate fired at 1000 yards at 0 degree obliquity- 
showing back spalls of Round 11, T152E5 and Round 12, T152E6. The depth of 
the back spalls averaged 1-7/8 inches. Charpy value of the plate was 62, 
BHN 241. 
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B22047: Front view of 8-inch plate fired at 1000 yards at 0 degrees obliquity 
showing hits on plate Rounds 1, 6, 7 and 8 missed the plate. Rounds 3* 5* 9 
and 11, T152E5 and Rounds 2, h,   10 and 12, T152E6. 
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B22048: Rear view of 8-lnch plate fired at 1000 yards at 0 degree obliquity 
showing back spalls from Rounds 2, 3, 4, 5, 9 and 10. Rounds 3, 5, and 9 
were T152E5; Rounds 2, k  and 10 were T152E6. Charpy value of the plate was 
62, BHN 2^1. 
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B22049:  Hit on 5-inch splatter plate showing laminations.  The petaling effect 
occurred on both sides of the plate. The depth of the cracks extend 7 inches 
in the center of the arrows.  This was Round 8, T152E6. 
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B24635:  Interior of King Tiger Hull (German) fired at 1300 yards showing spall 
and back spall damage. Arrows indicate broken welds.  Depth of hack spall 
2 inches. 
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B24636: Front vlev of King Tiger Hull (German) fired at 1300 yards showing 
hit on frontal plate which was kk  degrees obliquity. Round 13, T152E5. Arrows 
indicate broken welds. Depth of hit was 1 1/k  inches. 
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B24637: Side frontal view of King Tiger Hull (German) fired at 1300 yards 
showing extent of damage and depth of hit. Arrows indicate broken welds. 
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324638:  View of back spall of King Tiger Hull (German) fired at 1300 yards 
showing back spall.  Depth of back spall, 2 inches. 
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824755: Front view of T-inch plate fired at 1000 yards at 60 obliquity, 
showing hits on plate. The top of the plate was supported by a M36, Gun 
Motor Carriage. 
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324756:  Photograph of M36, Own  Motor Carriage, showing position of turret 
after hit by Shell, HEP, 155nira, T152E6, at base of turret ring.  The top 
plates of the turret have been blown off.  Range fired at:  1000 yards. 
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B24757:  Side view of M36, Gun Motor  Carriage, shoving damage caused by hit 
of Shell, HKP, 155nm, T152E6, at base of turret. Range fired at: 1000 yards. 
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324753:  Interior view of turret, M36, Gun Motor Carriage, showing damage 
caused by one hit of Shell, HEP, 155nira, T152£6. ^"«Be 
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324759; Rear view of rurret, M36 Gun Motor Carriage, showing damage.  Arrow 
indicates point of hit by Shell, HEP, 155min, T152E6. 
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B2'iT60:     View of motor compartment,   M36 Gun Nlotor Carriage,   showing damage 
caused by Shell,   HEP,   155njm,   T152S6. 
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325724:  Front view of 7-lnch plate fired at 1000 yards, 60° obliquity - 
showing ten hits on plate which had a charpy value of 103/91, BHK 235/232. 
Round Nos. 1 and k  missed the plate.  Round No. 8 was low order. 
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B25725:  Rear view of 7-inch plate fired at 1000 yards, 60° obliquity - 
showing ten hits on plate which had a charpy value of 103/91, 3HN 235/232. 
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B25726:  Rear view of 7-inch plate fired at 1000 yards, 60° obliquity - 
showing back spall of Round 10, depth of spall is 3/4 inch size of spall Is 
15" x 12".  Interior of spall is laminated. 
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VEPTICAL   TARGET   ACCURACY 

APPENDIX D 
i 

i 

Shell:   HEP,   ISSmm,  T1S2K5 
Fired   from:   ISSmm rlowitzer Ml 
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ANALYTICAL LABOHATCOT REPORT APPENDIX E 

TEST OF; 

Shell, HEP, 155Bm, T152E5 
and T152E6. 

OBJECT OF TEST; 

To obtain vertical target 
accuracy and exterior balllatlc 
coefficients. 

Report Wo. 57WtL-l«.6 

Date Submitted       21 tfey 1957 

Prepared for     Mr. Ralph Allen, 

Artillery Ammunition Branch 

Dates of Test   10 and 11 April 1957 

Project Ho.        TAl~500gH/TE20  

Work Order Ho. 

Sheet 1 

3g-236-5^ 

of 

Target accuracy and tims of flight firings were conducted with Shells, 
HEP, 155ara, T152E5 and T152E6 to determine form factor and anmunitlon dis- 
persion co 10 and 11 April 1957, vith a vertical target placed at 1000 yards 
from the muzzle of the gun. The results of the firings are contained in the 
following tablet 

Instrument 

A»« Velocity Pracwir« Vertical Target 
Proj 
Wt. Find 

No. 
of Std 

(p.i am Tim of 
Flight B.J Font 

Accura ey 
P.E.   (mila) 

a»]] (lb.) (Apr S7) Rd. iu Fter A»« DBT (••c) Coef (r «Factor Vert. Let. 

ES 70,55 10 10 1807 3.1 2Hfi 3.7 1.78623 2.03 .89 .39 
.13« 
.34 

.27 

■ 70.52 H 10 1812 3. J 290 7.2 1.78117 2.02 .90 .32 
f» 77.83 10 10 1824 6.7 312 4.4 1.74858 2.Z7 .88 .14 .34 
■ 70.62 11 1 - - 292 3.6 - - - .31 

.09'> 
.11 

a. Quitting two aanrick round«. 
b. Obitting one maverick round. 

Prepared 

Reviewed by ^^ 

W. E. Cantey 

Steedman 
rechnlcal Assistant 
Propellant & Target Accuracy 
Section 

Engineering Laboratories 
Supporting Services 
Development and Proof Services 
Aberdeen Proving Ground, Maryland 

Approved by a.<s? 

E-l 

CONFIDENTIAL 

^ A, E, KHrp^" 
Chief r 

Analytical Laboratory 

■. 



ORnBG-677 
Eev 25 Sept 52 155>Bm Honitser 

Ordnance Corps 

Aberdeen Proving Qround 
Maryland 

Proof Officer t^^ ^^ 

Date 
2U JUM 1957 

-IM™«         CWÜW               to            llM 
1535             to          1^08 SUMMARY OF METEOROLOGICAL DATA 

WIKDS AIATS 

Balloon 
Run Ho. 

Tine of 
Release 

Max. Ordinate 
Required  (ft.) 

Max.  Ordinate 
Reached  (Ft.) 

2 R 093U 15.000 15.000 

3» 1030 15,000 1M5U 

111 1157 x5,000 15.000 

5R 3331 15,000 15.000 

61 11430 15,000 15,000 

iraaiTusa UCK 

Badio Metro 
Run Ho. 

Time of 
Release 

Max. Ordinate 
Required  (Ft.) 

Max. Ordinate 
Reached  (Ft.) 

2 R 093k 15.000 15.000 

3» 1050 15,000 1U,60U 

5» 1331 15.000 15.000 

61 11*30 15.000 15.000 

E-2 



ORDBG-569 
Rev.  25 May h6 Ordnance Corps 

ABERDEEN PROVING GROUND,  MD, 

METEOROLOGICAL SERVICE 
Ascension No. : 

2 E 

Method Used: 
WD-l 

Time Observed 
Mins. 
0 
1 
2 
3 
k 
5 
6 
7 
8 
9 

10 
11 
12 
13 
Ik 
15 
16 
17 
18 
19 
20 
21 
22 

25 
26 

29 
30 
31 
32 
33 
2h 
35 

Sky: 

Page of Pages 

Program 
Ig^ma Howltzey 

Proof Off. Mr, Allen 
Date 2h Jvm» 1957 

Time: 
095U 

Az. Line of Fire: 
39000« 

WIND DATA ALOFT 
Altitude 

yds. m.p.h. 

-7.7 
- 5.0 
- 3.0 
- 3.7 
-♦.a 
-8.5 
-12 .u 

-iM 
-16.0 
-14.5 
-11.2 
-10 .U 
-11 a 

SURFACE DATA 

m.p.n. 

-2^ 
+1^ 
Hil.O 
■•6.7 
♦7.0 

"»2.3 
-2.5 
-2.7 

-7.8 

-k,6 

Soatfcorod Cloud» 

Visibility: 7 ail« s 

Disappearance:  xbandoasd 

Temperature: 
77.3 

of 

Pressure 50.0!* In 

Relative Humidity 81 

Ballistic Density .977 

Wind Direction   (To) 

Wind Velocity M.P.H. 

8 

ARMY ■■ABtNOICN   PROVINd   OHOUHD.    HD- 

■ ■■:■. .: :....,•  ... .:. ■.. 



T 
ORnBG-569 Page             of               Pages 
Hev.  25 May h6        n   ,             „ 

Ordnance Corps 
ABERDEEN PROVING GROUND, MD. 

METEOROLOGICAL SERVICE 

Program        1^1m HowitMr 

Proof Off.  Ifr, Alisa 
Date    gii Jun* 1957 

Ascension No.: Timel 
24 June  1957 1030 

Method Used: A2.   Line of Fire: 
155nmi Howitcar 39o00t 

WIND DATA ALOFT 
Time Observed 

Mlns. 
Altitude 

yds. 
W 

X 
w 

z 
rn.p. ii. m.p.n. 

0 0 -7.5 +3.5 
1 392 -La +3.2 
2 ?¥ -k.O *S 
3 1077 

li426 
-6.6 
-10.8 

*6.7 
■»5.1 5 

6 
7 
8 
9 

10 

1820 
211^ 

-11.8 
-11.5 

-5.6 
•K).6 

2552 
290U %i -2.5 

-J+.5 
3258 -16,0 -U.7 
36J8 -I?.? -5^ IX 5996 -12.6 -5^ 12 U5^ -12 .U 4» .8 

13 U718 -12,8 •4*8 
15 
16 
17 
18 
19 
20 
£.X 

22 
23 
2k 
25 
26 
27 
28 
29 
30 
31 
32 . 
33 
3k 
35 

SURFACE DATA 

Sky: Temperature t                             of Wind Direction        (To) 
Scattered Clouda 83.0 195 

Visibllliyi  „    „ 
7 all«» 

Pressure                                      In 
50.05 

Wind Velocity M.P.H. 

8 
Dlsappeanui<j^itoBMlt ^^ Relative Humidity               -   $ 

Ballistic Density      nfta 



ORDBG-569 Page            of              Pages 
Rev.  25 May h6        n   .             -, 

Ordnance Corps 
Program   ^^ H{wlW ABERDEEN PROVING GROUND, MD. 

METEOROLOGICAL SERVICE 
Proof Off. ift.. Allen 
Date   2L June 1957 

Ascension No.: Time . 
UE 1157 

Method Used: Az. Line of Fire: 
OUD-1 39*00» 

WIND DA^A ALOFT 
Time Observed Altitude w w 

Mins. yds. 
x 2, 

m.p.h. m.p.h. 
0 0 -2.9 + U.o 
1 365 1» l 
2 719 M M 

I 1092 If H 
liao x X 

5 
6 1755 ■ X 

2105 X X 
7 
8 21452 -lh.7 -0^ 

2800 -12 .U - 2.0 
9 3152 -12.8 - 3.1 10 

11 
31J90 -15.1 -i..5 
3832 -I6.9 - 5.5 12 1*191 -16.7 - 3.5 

li 
15 
16 

i;537 
1*880 

-13.6 
-12.3 

+ 0.2 
- 1.1 

5236 -11.7 + 0.5 

17 
18 
19 
20 

* inotrumont trao dng failure 
pr«eluded aoetir tte observation 

21 at lower  levels of sounding. 
22 
23 
2k 
25 
26 

29 
30 
31 
32 
33 
3^ 
35 

SURFACE DATA 

Sky: Temperature: of Wind Direction        (Tol 
Soattarod Cloud« 65.0 I65 

Visibility:,. ^^ Pressure      m- ^. 
3o.oe In Wind Velocity K.P.H. 

5 
Disappearance: Jibftadoaed Relative Humidity 

66^ 
Ballistic Density 

J M  .965 
ARMV..-OS...A«KROKtM   l"*lOv IHO   »IKOUND.    MD-506 

' 



ORDBO~569 Page            of              Pages 
Rev.  25 May 1*6         _   . 

Ordnance Corps 
Program    155^, Hoirittor ABERDEEN PROVING GROUND, MD. 

METEOROLOGICAL SERVICE 
Proof Off.   If. Allen 
Date      2k Jvtn» 1957 

Ascension No.: Time . 
5R 1331 

Method Used: Az. Line of Fire:   ^^^^ 
GMD-i 39 «00» 

WIND DATA ALOFT 
Time Observed 

Mins. 
Altitude 

yds. 
wx w 

1 z. n.p.h. m.p.h. 
0 0 -7.9 ■•1.3 1 1*09 -13.3 ■«.8 
2 
3 
It 
5 
6 
T 
8 
9 

10 
11 
12 
13 
Ik 
15 
iß 

71*1 -12.5 +7.6 
1102 -13.1 ■•7.0 
110*5 -15.3 ■*5Jk 
1753 -I6.9 ■*5.0 
2079 -16.5 40JZ 
2351 -15.5 -1.6 
2672 -12.1 -3.3 
2982 -9.8 -2.9 
3313 
3591 

-11.5 
-13 .U 

-3.0 
-2.1 

3915 -13.5 -2.0 
mm -13.8 -1.7 
1*620 -12 .U ■K).l 
1*973 -9.7 ■K)U* 

17 5333 -10,2 ■K)w6 
18 
19 
20 
21 
22 
23 
2k 
25 
26 
27 
28 
29 
30 
31 
32 
33 
3»* • 
35 

SURFACE DATA 

Sky: Temperature: of Wind Direction        (To) 
Soattersd Clouds S7.C 1 210 

Visibility: 
5 BUM 

Pressure 
30,00 

in Wind Velocity M.P.H. 

8 Disappearance:  JL'b|kndoneä Relative Humidity 60  * 
Balliatic Density 

■J B=ö  
.999 

*IIMV--Ofl —»■tMDIKN   mOVINa   «ItOUMP.    MD--506 



ORDBG-569 Page             oi'               Pages 
* Rev.  25 May ^6         _   .             „ J             Ordnance Corps 

Program   ugmWmmr ABERDEEN PROVING GROUND, MD: 

METEOROLOGICAL SERVIcfe Proof Ott*tMhm 
Date   2ii Jim« 199? 

Ascension No.: Time: 
6 ft 11430 

Method Used: Az.  Line of Fire: 
GBC-l 39<»00i 

■ 
, —         WIND DATA AIOFT 

Time Observed Altitude w w 
Mlns. yds. 

X a., n.p.n. m.p.h. 
0 0 -10.0 -0.2 
1 
2 

i|60 
^8 

-16.1 
-18.1 n 3 

k 

1 
7 
9 
9 

1238 
1586 
195U 

-19.5 
-18.7 
-16.8 

+.3 
•*oJk 

2370 -IU.8 -1.0 
2Gsrr -11.1 -1.5 
32CIU -10.1 -Ut 
3653 -12.6 -l.l 10 

11 
12 s 

Si -lU.8 -0,3 
1^70 
14881 
5298 

-ll+.O 
- 8.9 
- 8.6 

■♦2.2 
■9.5 
■K).5 

15 
16    s 

3 
19 
20 
21 
22 

g 
25 
26 

a 
29 
30 
31 
32 
33 
* 
35 

SURFACE DATA 

Sky; Temperature!                               of Wind Direction        (To) 
Soattored Clouds 87 A 220 

Visibility:  „    .. 
y adloB 

Pressure                         in 
29.98 

Wind Velocity M.P.H. 

10 Disappearance: Relative Humidity          g,      ^ 

Ballistic Density        „__ 
^-i                    .                                                         «, *»MV-. 0«-..i»EltOt«N   PROVIH«   .HOUND,   MD--506 

i 
i  



Development Si Proof Services 
Aberdeen Proving Ground, Md. 

TEMPERATURES AND DENSITIES ALOFT 

Program       ^^ Bosii.3Br Date         ^ j^ 1957 

Proof Director         j^ g^^ Radio Meteorograph Run Number   g ^ 

Time Released 
09* 

Time Reached Altitude       ^ 

ALTITUDE YAJRDS TKMPERATURE 0F RELATIVE DENSITY 

0 77.8 .977 

190 71 .989 

383 69 .990 

579 69 .988 

779 68 .989 

983 68 .987 

1191 66 .990 

llfM 65 .993 

x6ie 60 .998 

1836 58 .998 

2060 55 l«ooo 

2267 * 1,000 

2520 .  51 1.001 

«757 1* 1.006 

2999 1« 1.008 

3&a 1* 1.009 

3500 to 1.009 

3799 39 1.008 

1*025 37 1.006 

OROBC Form 643-U Oct 46 E-8 UNO     MD    543 

■-     ' 



Development & Proof Services 
Aberdeen Proving Ground, Md. 

TEMPERATURES AND DENSITIES ALOFT 

Program 
155230 Howitzer 

Proof Director 
16-. Allan 

Time Released 
09?U 

ALTITUDE YAHDS 

14298 

U579 

14067 

5163 

Data      2k *«• 1997 
Radio Meteorograph Run Number g « 

Tlae Reached Altitude 

OBDBd rnm 643-U Ocl 46 

TEMPERATURE UF 

35 

52 

29 

28 

E-9 

09k7 

REIATIVE DENSITY 

1.007 

1.006 

1.006 

1.003 



Development & Proof Services 
Aberdeen Proving Ground, Md. 

TEMPERATURES AND DENSITIES ALOFT 

Program 
155fflm Howitew 

Date 
2UJto» 1957 

Proof Director 
Mr. illen 

Radio Meteorograph Run Number 

Time Released 
1050 

Time Reached Altitude 
IQL^ 

ALTITUDE YARDS TEMPERATURE ''F RELATIVE DEHSITY 

0 83,0 .968 - 
192 77 .979 

336 70 •991 

5«? 69 .991 

782 6e .989 

986 69 .987 

119U 67 .969 
li{06 a* .991 
1621 61 .995 
latio 57 1«001 

2063 56 1.000 

2291 
* 1.001 

2523 52 1.001 
2760 1<8 1.006 
3002 1* 1.008 

5250 10 1.009 
3503 l*> 1.010 
3761 37 1.012 

OHDBG Form 643-14 Oct 46 E-10 

A 



Development & Proof Services 
Aberdeen Proving Ground, Md. 

TEMPERATURES AND DENSITIES ALOFT 

Program 155inni Howitzer 

Proof Director Mr. Allen 
Time Released 

1030 

ALTITUDE YARDS 

14067 

1*500 

U580 

1*866 

DRte  ^ Juae I957 

Radio Meteorograph Run Number 5t 
Time Reached Altitude 

10^3 

TEMPERATURE UF 

38 

35 

32 

29 

RELATIVE DEMITY 

i#oo6 

1.C07 

1.008 

1.006 

OBDBG Form 641-14 Oct 46 E-ll 

■ 



Development & Proof Services 
Aberdeen Proving Ground, Md. 

TEMPERATURES AND DENSITIES ALOFT 
— 

Pr0era81 ******** Dttte      2k J«. 1997 
Proof Director 

Mr. Ulen 
Radio Meteorograph Run Ruaiber 

5 a 
Time Released 

1331 
Time Reached Altitude 

_ 
ALTITULE YARDS TKMPERATURE "F RELATIVE DEBSm 

0 87.0 .999 

1* 82 ^65 

»1 79 ^71 

»1 77 .973 

TSk 7k .976 

1000. 71 .981 

1210 6$ .963 

m 67 .986 

im 65 .906 

1865 65 .988 

2089 60 .992 

2319 57 .995 

2553 55 .997 

2796 51 1.001 

3037 iiß 1.002 

3286 i£ 1.006 

35liO 1* 1.006 

3802 U 1.005 

OnOBC Form 643-14 Oct 46 E-12 

i  



Development & Proof Services 
Aberdeen Proving Ground, Md. 

TEMPERATURES AND DENSITIES ALOFT 

Program 
l^Smn Hgittger 

Date 
2U. Jun» 1957 

Proof Director 
it, Allen 

Radio Meteorograph Run Number 
5 R 

Time Released 
1351 

Time Reached Altitude 13li7 

ALTITUDE YARDS TEMPERATURE    F REMTIVE DENSITY 

UCTfO 

U3U5 

5217 

39 

36 

36 

35 

30 

1.001+ 

1,006 

1.001 

1.002 

1.003 

OBOBC Form 64i —14 Oct 46 E-13 1  •■□UN«   m&SdJ 



Development 6 Proof Services 
Aberdeen Proving Ground, Md. 

TEMPERATURES AND DENSITIES ALOFT 

Program        ^^ Howltaoy Date            ^ j^ lyyj 

Proof Director        ^ m€m Radio Meteorograph Run Number ^ E 

Time Released            . Time Reached Altitude      jKhx 

ALTITUDE YARDS TEMPERATURE 0F RELATIVE DENSITY 

0 6? iv .957 

19U. GO .969 

391 60 .970 

591 77 .972 

't$h 7h .976 

1000 72 .980 

1210 70 .961 

ll*h 67 .985 

161a 6U .988 

1668 61 .992 

8067 58 .995 

2317 55 .998 

2550 » .999 

2790 51 .999 

305U 1« 1.001 

32aU 1*6 1.001 

35M) ij6 .999 

3602 ll2 1.002 

1|071 la 1.001 

Ii5U7 38 1.003 

I4630 36 1,002 

OBOBG Form 643-14 Oct 4b E-ifc ^IHU   O.OUND     to    541 
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Program 

DeveldiJmeht & Proof Services 
Aberdeen Proving Ground, Md. 

TEMPERATURES AND DENSITIES ALOFT 

' Date 
ISSinm Howltzer 2k Jwn« 1957 

Proof Director 
Ur. Allem 

Radio Meteorograph Run Number, _ 

Time Released 

ALTITUDE YARDS 

Time Reached Altitude 
il*U3 

TEMPERATURE "F RELATIVE DENSITY 

U921 

5220 

33 

29 

1,001 

1.003 

ORDBG Form 643-14 Oct 46 E-15 
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PHYSICAL TEST LABORAITOIQr REPORT 

ORDBG-DP-LP 

TITIE: 

Metallurgical and 
Chemical Analysis of Annor 
from Geman Royal Tiger 
Tank Hull. 

OBJECT OF TEST? 

To determine physical 
properties, metallurgical 
structure, and chemical 
composition of the 6" armor. 

nmmjcnoN: 

Report No.   

Sheet 1 

a±jg 
of 

Date of Test   3.6 June - 26 July 19^7 

Report Completed 7 August 1957 

Conducted for Mr. R. Allen, 

Artillery Division 

Project No.        TA1-5002H/TE20  

Referencea       Military Specification 

MIL-A-I256O (Ord)  The project engineer 
requested that these testa 
be conducted on a section of bull armor from the upper front plate of a 
German Royal Tiger tank bull.    These bulls were shipped to APO from the 
factory vhere they vere captured near the end of World War H.    dey have 
been used In various testa where armor was desired, but no particular 
quality waa required.    A test has been conducted recently, however, in which 
performance of a round la being evaluated, and the question arose as to 
the quality of the armor In the hull.    Since no data on this armor was 
available, the metallurgical and chemical analyses were requested. 

TEST PROCEDUREi 

1. A section approximately 15" square was flams cut fron the upper 
front plate.    Cross-sectional plates were sawed  i'rcaa this section, at right 
angles to each other, for a macroetch test to determine the major direction 
of rolling.   These were designated "X" and "Y" and were selected at least 
k" from any flams-cut surface.    Die plates were given a hot acid macroetch 
In 505t Ha. 

2. Ciree standard Charpy "V" Notch Specimens and one standard O.505" 
diameter tensile bar were machined from each of the above plates and 
designated as "X" and "Yn, according to the plate from which machined (see 
photographs. Appendix II for location of test specimens).   Tensile and 
Charpy inpaot data were obtained. Brlnell hardness readings were taken 
through the cross-section of each plate. 

3. Specimens were mounted in bakelite, polished, etched and examined 
under high magnification.    Photomicrographs ax« included In Appendix II. 

E-16 



ORDBG-DP-IP Report No. 57-P-45 
311661      g    of   ? 

4.    Drilling« were obtained thi^iugh the  croea-aectlon of the annor 
and eent to the Coating and Chemical Laboratory for the chemical analysis. 

RESOUSi 

1. Hi« «acroetehed platea showed the armor to be free of large 
laminations,  eeaate^  cracks, porosity,  or other eerloua macro-defects.    The 
plate appeared to/ be cross-rolled but the majer direction of rolling could 
not be determined/ since both directions had about the same appearance. 
The  relatively Intact dendritic structure  indicates that working was not 
severe  (see photographs. Appendix II). 

2. Mechanical teat data follows: 

a. 

Spec. No. 

Yl 
XL 
Y2 
:<2 
Y3 
X3 

Charpy "V" Notch Impact Data 

Breaking Temp, *F 

TO 
-40 
-40 
200 
200 

Energy Absorbed Fracture 
ft-lbs Appearance» 

35.0 40S, 60C 
28.5 30S, 70C 
7.0 100C 
5.0 100C 

42.0 JOS, 50C 
43.0 50S, 50C 

Spec, 

* "8" denotes shear)   "C" denotes cleavage type of fracture. 

b.  Tensile Test Data (See Appendix I for Stress-Strain Curves) 

Mo. 

Spec.  No. 

Yield Strength 
(.1ft offset,, psl) 

89,500 
89,000 

BHN,  3000 Kg 

Wo. Readings 

t 

Tensile  Strength 
pal  

118,250 
1X8,000 

235-S55 
241-255 

% Elong. 
In 2" 

19.5 
21.0 

Average 

248 
Zkk 

% Reduction 
in Area 

53-7 
56.3 

3.    Viewing the «iorosampl« in tiu» unetched condition revealed thla armor 
to be clean and largely free from non-metallic inclusion«.    A few scattered, 
elongated inclualsnB wer« noted, probably of MnS.    The etched ßamples showed 
the mlcreetructure to b« fairly coarse teacpensd inarten»lte.    Some 

L 

E-17 
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OEDBG-DF-LP Eeport Wo. 57-P-45 
Sheet    3    of     3 

ferrlte was present and fairly noticeable banding was present.    (See 
photomicrographs. Appendix II). 

k.    Besuits of the Chemical Analysis follow: 

Carbon 0.4356 
Manganese 0.43 
Silicon 0.33 
Sulfur 0.019 
Phosphorus 0.024 
Kiclcel 0.14 
Chromium 2.17 
Molybdenum 0.22 
Vanadium 0.01 

DISCUSSION: 

1. A comparison of the results of this analysis against the requirements 
of the current U.S. Military Specification for wrought annor leads to the 
following observations: 

a. Tt» armor tested is within the specification for hardness. 

b. Carbon content is higher than the specified maximum. 

c. Charpy impact values are far below those required for armor 
plate of this thickness and hardness. 

2. Since the steel is dean, sound, and has enough alloy content to 
be in the armor class, it appears that the poor impact resistance largely 
results from the heat treatment.    The presence of some high temperature 
transfomation products, coarse structure, and fairly high carbon content 
contribute to the poor impact values. 

CONCLUSIOH: 

The plate investigated should be considered poor quality armor. 

2 Incls. 
Appendix I 
Appendix II 

Approve 

Physical Test Laboratory 

Signed; £ t  ^,//!l£g^> 
R. L. Huddleaton, 
Chief 
Pad. & Mat. Section 

E-18 
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ORDBG-DP-LP Report No. 57-P-^5 
Sheet   1    of      2 

Approx.   ix.     Macroetched   "X*  and   "Y"  crose- 
eectlons  showing location of test  epeclmene. 
"X" and  "Y"  sections were  selected normal 
to each other. 

Appendix II 
g-ao 



ORDBG-DP-LP 
Report No. 57-P-45 
Sheet 2 of 2 

■ 

Top: 250X (Floral Etch). Mlcroetructure 
showing tempered etructure, banding, and 
scattered Inclusions. 

Bottom: 750X (Plcral Etch).  Tempered 
marteneltlc structure. 

Appendix II 

E-21 
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'ill       1--.T      •       ■ 

or 2 
' .1 ?li" . i 3   " 

... 
3 

UJ 

*     O -    u. 
ac    UJ 
«      03 

fc 
H 

k 
o 
K 
irv 

h 6 
M 

a 
3 
O 
X 

i 
o 
UJ 

o 1  H 
1 
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<r*R FACE 
OF   BREECH 

30.10 

OflDaa-S59K (Reimt 23 Mar 55> 
Part 2 
pimnwf /l««fc—i HW 

3i 
JL 
31. 
J2_ 

?3 
ML 
?u 
22_ 
20 
18 w 
JÜL 
12 
10 

-XiSÄ. 

MUZ21E 
FACE 

REAR   FACE 
OF   TUBE 

ViLSSL 
-U^.gQ 
116.20   26.60 
117.20 

-28.69 
27.60 

25.60 

li9UQ_U3-ia 
121.20    gl. 
123.20 ; 19.60 
12^.20 i 17.60 
127.20 I 15.60_ 
Igq.gQ I l^ftT 
131.20 ; 11.60 
133.20 -9.60 
ia^   7.60 
137.20T "s.eo 
1^ 

9.20 
o.?o 

lUl.gQ 

QMBliU betweien breeeh 

3.60 
g.60 

155 am Howitzer Tube, Ml 0,00M 
CHAMBER 
to 28.7011 

BASIC 
DIAMETER 

6.2103 
fLSkOL 
6.Uno 
ikSüi 

6.693 
§•693 
5IBI 
i.693 
6.693 
£.^93- 
6.693 
6.693 
6.693, 

JLiQ. 
SSI 

;ind rear face oi' tube 

6.693 

o 

o 
o 

GAUC:   UEASUREMCNTS   IWDFCATED   Ml   1/1000   OF   AM   IWCH 
UAais). 

GAUGE 
READING 

VERTICAl 
ACTUAL 

DIAMETER 

JLQ5- 
807 

-&d- 
^L 

ASg 
tag 
ise 
^i_ 

.l.^ü 

.12Q 
-L2J- 

-lat 
.1,06 
19ti 

ia^- 
l'X3 

196 

11 Q'( 

To1' 
7 Q'Olock 

6.212 
■ 30u 

JMS. 
■ 507 
,606 
6sö 

6.602 
.vV? 
ldfi 
62f 
WC) 

„.-L, 

Sü. 
tQb. 

-Üiiti- 
_Li2u_ 

<.->9^> 

696 

■Ciocit 
Clock 

TOTAL   LtHSTII  OF MWfiOwltl«! '   1^9.20* 

TOTAL  LENGTH  OF   TUBE 

OEFTH OF  BREECH   RECESS 

Advance of Blf riTfirnF 

BASIC 

6.U0" 

.00" 

'iKdlÄL W!iäir«Ml»Ts 

Di FFERENCE 

/. Ou2 

.Oül 

Baaio 
.000« 
.000' 
.000" 

HORIZONTAL  T- 

GAUGE 
READING 

-.Odü 
6 

105 
JOL 

3^0 

JZL 

/.192 
las 

-125- 
J55. 
i&. 
J^iL 
-ill 
_L3ii 
lij6 
I'lb 

1^9 
J^k 
196 

Ac tual 
7wü 

..ÜQO,,, 
UOO 

ACTUAL 
DIAMETER DIFFERENCE 

6.212 
iuo 

.,^^, 
07 

6OD 

bgo 

6. (.^'2 
O'jj 

-iIL 
■'■r^ 

• 
■ >) 

jLiiii. 
ij'Jü 
aa. 

Ji24. 
-^j. 
J22i 

ACTUAL 

■ l'tf.SÜ' 

J.'l-L» 

ROTATION  OF   TUBE   AT   BREECH 

MOVEMENT  OF   TUBE   AT   BREECH 

NUMBER  OF   LANDS   AM» uROOVES 

»ASIC 

Ug 

/.Oü2 

.001 

ACTUAL 

kß 

6M—Jtai Re-nwricgi Are«» from 0"  to  .IQ",   .10«   tn L»3M£,   (gLag   to Pft.jn») _ 
and from 28.70»  to 29.70'' «ere not meetared.—gBt BlMBltHag mip.irr.iir,.^ ggsjjj 
and extendliin forward (approx) 10.00".    lirlvln^ and noa driving ed^es of lands 
enolrcllng orlnln llehtly rounded.  

-W7 

STAMPED 

aaaag- 
R"0TOfiRarien 

STARGAUGED AND  INSPECTED ^Y 
.tjoope  

TIME 

REVIEWED BY 

COMPILATOR 

PLAC ̂ 2^ RAPHED BY 

M 
o 

H f« 
Ml 
—1 

E-23 
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OmiG-S59K (Reinst 22 Mar 5S> 

le&T Face 
if Tirfipch 
lüKitiÄT- 

B3I55S3 n!SSS3 ^S5 

155 nun Howitzer T^e, Ml 
""29.70"   to fagg Main Bor«. 

iUq.10 
1M_ 
JAJ- 
iSS 

_Lki_ 
JJ5. 
130 

-125. 
1» 
JJi 
IIP 
„1Q5... 
1QQ 
35- 
_9ü- 
J9. 
^O- 
JS. 

Muzzle 
Pacft_ 

JTube 

00 
1,20 
if!.» 
U.2Q 

-^20 
JLU.20. 
19.20 
2^.20 
ffl.gQ 
1^20 
ja^o. 
aa^aa 
UQ.gQ 

IgTgo 

^.20 
£q.2Q 
7*-« 

-2^2Q_ 
15120 

^nugfi 
Hear Pace 
of Tabe 

6.100" gna^c Dla-T-etti 

Tube 

iHgrZO" 
1U1.6Ö 
1HO.6O 
138.60 
U3u£Q 
12s-60 
iP3..fin 

JLIg.bQ 
JJJ^Ö- 
loa.bo 
1Q3.6Q 
98.60 
93.60. 
Sg.60 
K?-fiQ 
78.60 
73.6Q 
62.6Q 
6^.6o 
3L6Q 

SaläSS G ''/IQJ 

3Ei 

Laa, 

*"• 

■,/T^V3 

Yert. 
* 

an  InrVi 
LSSSLLJBJÄSA Plaaf te 

/i^'-i 

Hor. 

z UQ'-i 

^kJiQ_ 
89.20 
9>t.SQ Hg.QO 

-5a 
I 
I—I 
VD 

i±a.3£L 
9q.gQ U^.6o 

JiiL 
1QQ.9Q ^1.90 

JS. 
1Q3.2Q 39.60 

te.2Q 
10^.20 

M: 
107.QQ 

.37.6Q 

IQ9.2Q 
If).80 
Ji^L 

JS^LCL 
32»2fiL 

37.10 112.10 
16. i^O 

JL6.2Q 
112.70 

30.70 JJ2. JL2_ 
30.10 

113.00 29.80 
^L 

tsSSS f-qp /.QQ9 /.OU') 

I 

I 
0 

Indlover Iioas. 
Vert Bag 

ag^flQ 6.1 ?5" iSaza 

o 
H n 

5 OJ 
a CVi 

E-24 



j     aS)BG-SS9K (Reimt 22 far 55)        , _,_ 
|   Part 2                                     155 ma HowiUer Tube . Ml 

CHAi^BSR 
0.00"   to 28.70« f BASIC) 

DISTANCE   (Inches)   FROM OA'JGt   MEASUfirwfNTS   INOitATEO    IN 1/1O00   OF   AN   INCH 

RE*R   FACE      MUZZLE 
JF   BREECH        FACE 

REAR  FACE 
OF  TUBE 

ZERO 

»ERTICAL     Jt HORIZONTAL t 
01 AHF ! R 

n 
GAUGE 

READIMO 
ACTUAL 

01 *"l I ER 
DIFFERENCE 

GAUGE 
READING 

ACTUAL 
DIAMETER 

DIFFERENCE 

15        11U.20 28.60 6.2l( -fOu'l J.an /.Üül -.6cY 6.2« ^.003 
ft 115.20 27.60 6.7107 t 1 * -, -.'.«2 /.üoq . '-a^ —   (lOci 

n 116.20 26.60 i^kllQ. llw to^ ,001 ..no .1*10 ,061 
72 117.20 25.60 6.5117 212 51 .'i /.Ou2 .212 .513 /.0O2 
71 118.20 21+.60 6.6117 612 .Oüu .312 .G12 .(.Oü ': 
70.-SO _11S.70 2^.10 6.6618 /• JU2 662 .000 /.3C2 .662 .000 

•-1 i 
70.10 liq.10    27.70 6.697 A-r-P, 6..,)'i .000 /..-JO'i 6.^ , 000 ; J 

28 121.20    21.50 6 697 •,-Jü .©36 J..:xn . =»6 .696 1^.007 Ol 

26 127.20    19.6n ^697 HIS .rtQS .u02 . ^ws .  .bQ5 .OCA 
2U 125.20    17.60 6.697 ^5 . 695 .602 .396 .696 .003 
22 127.20 ; 15.60 097 >-)') .;>-;ä .ü(n ; .. .-r^ .&6 .Ou'i 
20 129.20 1 13.60 6.697 •,ofi .iiQh n '   ■ i ^ . .'•."', . .T V. .00^ -   , 

18 131.20 ( 11.60 6.697 .00^ ■■ . 
.--,■;.. .L'V   i 

1 

16 177.20 !    9.60 6.697 .1 •'; {, .I'.-MJ .wvJ"; H 
lU 175.20 7.60 16.697 3P7 a ' :   ^'f' Ai'. ,h ■ ■-;,-'7 .oU'f -OOlt 

12 177.20 5.60 6.697 ■197 . 1 ,)'l .'■:' h .^07 ..■••)7 .oot 
10 139.20 3.60 6.697 '■v'7' ■    '   •"( 

.0(A ■.ny f .697 , OCA 
1 ■- 

p 
q 11+0.20 2.60 Ö.697 Wf .6Q7 .0(ii;- ,', .69-/ .001+ - 

8 1^1.20 1.60 6.697 i.»Y ..-/;? • üw'i- -f.^7 .697 .OOU ■ 

H 

! 

Baeic Actual a 
I 
P1 O-neni i£ betwe en breei h 11 O'Cl or I .000" . v.-l-.'U 

rlnK snd rear face o: ■ tube 3 O'Cl oc k .OOO" .ODO" ■ 1 

7 O'Cl ock .OOO« .noo" 

., 
• 

SKCIM. «AiüfttMÖTi - 

TOTAL   LENGTH  OP XMCflOWlte« 

BASIC ACTUAL 

«OTATIO» OP   TUBE   AT  BUEtCH 

BASIC ACTUAL • 
ir 1U9.20" lHy.2ü" 

-_ 

TOTAL  IIN6TH  OF  TUBE MOVEMENT OF   TUBE   AT   BREECH :> IC 

DEPTH OF  BRCECH   RECESS 6.U0« D.lhO" NUMBER OP   LANDS   AND SROOVES US w 1 
0, 

Advance of Rl/llng .OO« 

InsiDectlon Herrmrlci:     krena from 0«   to   .10«     .10«   tn IW«     (21.7^«   to  28.70"^        i 
and froai 28.TO"   to 29.70* were not measured.   EürGücoped:    Liaht pitj onci rollrfe 
entire clianber.     Heat ohocltJlng encircling oricin and extendinß forwai-d (u^i.^rox) 
1O,>J0".    Driving aud non driving edges of landu encxrciinc origin lifihtly 
rounded,     jßnds lif.titiy copisci-ed with UAfrt Pita 'in uroovea tliron<Tiaout muzzle 
.•all' of "box-e. 

Off 

STAMPED 
(Prtw)   APn-   -  PÄ 

STAROAUGEO MD  INSPECTED 9Y 
Toopo 

REVIEWED BY 

RODMAN 
(Juraiiiif'iipJii 

TIME C0MP,ILAT0R 

REC0BDER Guri« 
PLACE   -a- 
 2Z£ 1 

GRAPHED BY 

H 

8 

to 
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j         (XiDaCSSSK (Reimt 22 far 55) 155 ™i Hovitzer Tüte, Ml J 

■ 
r> ■ 
o 

a 

Main Bor,5   -  ^q.yG11   to   1UZ.Ä0*                                                        1 
1)1 afinn^A ( 1 n,-hr>«; 1    Vvcim In   1 /IIVWI   nf   =n   l-nnh\ 

iear Face Muzzle 
Fnne 

Rear Face 
of Tube 

e.lOO'^tflsic Dia,T,etei 6.200^ 
ras :. 
f,lc Diane-te 

Vert. Hor. Vert. Hor. 
■lowitzcir Tube Tube 

1JW.10 .10 1U2.70 -.'.■■> a f.Ov?. /.-o ^005 
lUg 1.20 lUl.60 :i. 2 i> 5 
iU7 2.20 1U0.60 i 1 h 3 
1»W U.20 173.60 1 1 ■J 

iUa 0.90 137.60 ,1, ? 5 
ns Jj+.SO   i 12«.60 1 i 15 

1   | 1 Tl 19.20 123.60 ■, i r; 

i 
u. 

g 

n 
Ö 

M 

■: 

3 

1 

; -. 

U.          • 
u.     > 
o 
u. 

I: 
a. 

1?S 24.20 11«.60 1 l '3 '1 

12Q 2^.20 117.60 3. 1 '5 2 
11«! W.M 108.60 1 l 5 '3 
110 ^.20 107.60 1 i :i '> 
ID'S I4U.20 q8.6o 

  
i ^ rj 

100 1+Q.20 q7.6o 1 1 5 
q1! *.20 88.60 1 i '3 '-> 
qn 5^.20 87.60 1 __!_ '1 

;) 
«S bU.20 78.60 ] 1 '3 '3 
f?n 6^.20 77-60 1 1 j 

T^ 7li.20 68-60 1 1 g :} 

70 79.20 67.60 1 g! 8U.20 58.60 *i 1 s 2 

1 
d 

2 
isi s w 
"   (VI 

&•-■ 

ae 
to 
CD 

5 

89.20 •n-fio 1 1 ■! 
sU.Uo qH.80 1+8.00 ■| 1 "3 ■> 

HO 99.20 U7-60 1 :j 

UR.IO loo.qo Ui.qo g p '3 5 K" 107.20 79.60 O 

uu 10R.20 77-60 
U?.20 107.00 75.80 :.'. 3 ') 
Uo ioq.20 77.60 '-i i> 
1Q.10 110.10 72.70 1, c 3 
^8.10 111.10 31.70 
77 in 112.10 70.70 '} 7 5 
""ifi-fiO 112.70 70.10 
76.20 117.00 2q.80 . .   j p /.u,, /Oil, ^OuO 

| 

S 
S £ 

*> 
9  " 

W 11 

1 
h I ■ 

i 
& 
\r\ 
H 

1 ■ 
> i 

■n 

a 
o 

■5 
i H 

1                      1 
1                     1 

I "r n 1                                                                          1 
E- m 



(M)0S-S59K (Reinst 22 Uar 55)       , __ 
Parf 2                                        155 ma Howitzer  Tute, Ml 

CHAMBER 
0.00"   to  2?. 70' (HASICi 

DISTANCE (inch,,)  FROM GAUGE   MEASURCHENTS   INOICATEO    IN    1/1000   OF   AN   INCH 

ICkR   FACE 
DF   BRtECH 

MU22LE 
FACE 

REAR   FACE 
OF  TUBE 

BASIC 
DIAMETER 

ZERO 
VERTICAL     X HORIZONTAL t 

GAUGE 
READING 

ACTUAL 
DIAMETER DIFFERENCE 

SAUOt 
READING 

ACTUAL 
DIAMETER 

DIFFERENCE 

35 l,lU.20 28.60 6.2103 .007 6.213 A'-3 -,Ou7 (3.213 i    ' i'.'' 

^ 115.20 27.60 6.3107 /.C01 6.3U .000 /.wlX 6.311 »u 0 
K 116.20 26.60 6.Uno ,112 G.hXZ Aooi .112 6.1H2 A 001 
32 117.20 i 25.60   i 6.5113 .211 6. 511 9 l-'^ .211 0.511 
11 118.20 2U.60 6.6117 . TLS o.ol-, I. o~, .•■,1'-, i'.;Mr) /••-'■; 

10.50 118.70 2U.10 6.6618 f •  jO 1 Om ■■ > 3 / 
1 .:;o7 6.667 ^.005 

"50.10 nq.io 1 21.70 6.6q3 Av. 6.6'-)^ .0\') /.•;o-i '■(.'"''j-; • i JvA.' 

28 121.20 ; 21.60 6.693 l.ot 9. .■i'-,""; . , '"> f-OLV 
26 123.20 ; iq.6o 6.693 '   1 ;'' 

2U 125.20 1 17.60 6.693 .■■■•■■ 
., 1 • £ 0^ 

22 127.20 15.60 TO^ in tjOo 1 v  ,' 
.   ,' :  ■ 6-(  ' • .' \ \ 3 

20 129.20 13.60 6.693 j   _   ,.■ V j .O;-; 

18 131.20 11.60 6.693 ; ■.      ' ;'  j .(■■j 3 ■?.\' 
.CA'-; 

16 133.20 9.60 6.693 . ':'.Vi ,!,', J 
Ik 135.20 6.693 ^Of i i:.:.i  , .'.Of. * >. i >■ }i > .rO'i 

12 137.20 5.60 i^ai '-■ :"■'''', > r rtO i .   :    "•    ! "! - 3°^ ;' . '.^v\ . (,r\ ■; 

10 139.20 3.60 6.693 . 2Q:3 . t)''; "i .-;■■);, fi.fiSff .'.KT1. 

q 11+0.20 2.60 6.693 •    t'}1 i •    j   \\ 1 ...>.;., .003 
8 ikl.ZO 1.60 6.69 3 ~.'n-'> 6.ü0u .011'-! /.^6 O. .; .,  1 /•'■  •' 1 

— 

Basic Actual 
nnenl ig betve en bi-sei .h 11 O'Cl ock ,000" IX \i 

rln*: ind rear face  0: ' tube 3 o'ci oclc .000" 
7 O'Cl oclc .000« .' H XI 

rrtatt  _ nil ovr ■   i PW n. 

Y.-i-rl-, nosoi 
ppTtn (j.n 1 " Lm " 

i                                                                                 iPECUL M£*3UKH£l(Ts                                                                                  ] 

TOTAL  LENGTH  OF XWOtHowltZ« 

■ ASIC ACTUAL 

ROTATION OF  TUBE   AT   ORHCN 

BASIC ACTUAL 

r iUg.20" 

TOTAL  LENGTH  OF  TU6E MOVEMENT OF  TUBE   AT   BREECh 

DCFTH OF  BREECH   RECESS 6.U0" a.kO" NUMBER OF  LANDS   ANO  8R00VES Ug ii-a 
AdMS2 ^e1"llafi .oo« 

1   !■—■*t— ■■■  p*rn     Areas  from 0"   to   -10«.   .10»   t.n l.^qq»     fZ^Tq"   to  ?«.70"^ 
and from 28,TO"   to 29.70H  were not measured.    Llriit rwst oito und trUinlun en- 
clzdlng powdez* cbaabar.'   Modexm'to to light heat chackiac beelmainß (^ppzi a) 
.1.2.Ov^' fra ■. rear Taoe of tubo iv. ciiainar and extenSiBQ forv/aifi to (a;.voro:-: 1Ö.ÖU" 

i'orvnird of orlrrlu of r-lCT.J. L;.    '..VO ll;":Ut lo:v:vUitlmi r.oa'-.ea berrlxminp;  .Y'3 1 roar- 
'..-ard of origin and extendiäG forward to orißin at 6100 O'clcc.tc.    Gou^e ou ed ';e of 
T.-i-.d at  5i00 O'oloch.   be<rlnnttK>;  .a1}" forvrara of ori.'lu a"..l mxtsnAinr for,« 11-d   .50", 

1 rio-ii-or •i,iiroi.'-...oiit  tpuo.     T.ifo re'm.-iniTi'-T . r. ,.        .                                                                             | 

STAMPED STARCAUGED AND   INSPECTED BY 
'i'nnt.h 

REVIEWED SY 

RODMAN TIME COMPILATOB 

RECORDER isvins 
PLACE    gjg GRAPHED BY 

\'i 

1-' 

KS 

o I 

- n 

c 

g 

□ 
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- -'CO 1  of 2 

u:uoi—865 6 ocr 48 
(HinMB!l.Y SIOTZ—Cfl) METEOROLOGICAL SERVICE 1    DATE 

10 April  1957 
SURFACE DATA 

155rrtM Hoi itzor Ur Al Ion 
MAXIMUM TEMPERATURE MINIMUM TEMPERATURE MEAN  TEMPERATURE 

TIME 

WIND 
VEL. 

WIND 
(F, 

DIR. 

WEATHER VISIBILITY 
TEMP. SEA LEVEL 

PRESSURE REL.   HUM. 
RELATIVE 
Cf.HSITY 

M.P.H. AZ. of IK.   OF   HO. » 

] 09U5 11 Ml 110 Clear 15 + 53.1 50.07 kk 1.033 

.: 1005 12 V! 100 
(Sotd) 

Thin ^Ida. 15+ 72.6 30.07 ko 1.Ü35 

1 lOlo 11 '.WB 070 
(rjotd) 

Vhin   01.,-a. 15 + 52.6 30.07 59 1.03ii 

u 1025 0 BSH 070 
(Sctd) 

Thin Clds. 15+ 52.5 30.06 ilO 1.03iL 

■i i o-.n Q v/s./ nyn 
(Sctd) 

Tq+ 52.6 30.06 Uo 1.031+ 

6 1035 Ik W 070 Sotd clds 15+ 53.5 30.06 59 1.032 

7 1105 10 88V 025 Sotd clos 15+ 55.0 30.06 37- 1.029 

C 1115 8 SST./ 025 Sotd  olds 15+ 55.1 30.06 38 1.029 

9 1120 15 V.'ffJ 070 Sctd olds 15+ 55-6 30.06 =£ 1 -028 

10 1130 10 nv 070 Sotd clc's 15+ 55 J* 5^.06 36 1.028 

11 iito 10 WSW 070 Sotd olds 15+ 55 M 30.05 57 1,028 

12 nh3 ut H 100 Sotd olds 15+ 55.1 30.05 30 1.029 

Ijl lll;5 12 mr 155 Sotd clds 15+ 5'-J .2 30.05 36 1.028 

111 llli7 10 mr-i 155 Sotd clds 15+ qs J| ^nroc; 1* 1 .DPR 

15 1150 18 m li+O Sotd olds 15+ 55.5 30.05 35 1.028 

16 1152 10 nr 12,0 Sotd olds 15+ 55.0 30.05 35 1.029 

17 1155 8 v/im 110 Sotd olds 15+ 55.2 30.05 3it 1.028 

18 1553 9 MK 110 Sotd clds 15»- 57.1 30.02 * J.OP^ 

19 11(00 10 W 100 Sotd olds 15+ 57.2 30.02 35 1.Ü23 

20 1U05 8 V 100 Sotd olds 15+ 57.1! 30.02 3k 1-023 

21 11*06 9 w 100 Sotd olds i^+ ^7r? ^n.np ?.* i .no* 

22 lilJLl 12 TOU 110 Sotd olds 15+ 56.8 3^.02 52 1,02k 

25 lU20 18 van/ 110 Sotd olds 15+ 56.6 ■^0.02 nl. 1.0P5 

3)| jZi2g lli. Vfll ; no' ■MM   „Irin 1^+ 5^.7 .^n np r.n 1     HOC 

id im 12 V/BV 110 Sctd olds 15+ 56.5 30.02 31 1 .025 

E-28 *nMY---0» -AainDItN   PNOVIHO   anouHD,   W'J -148 



Pa se 2 of 2 
0Rll«V-«B5  6 OCr 49 

(TOBvERLY SPCTZ-681) METEOROLOGICAL SERVICE DAT£     10 April 1957 

SURFACE DATA 
155mra Howitzer Mr . Allen 

MAXIMUM TEMPERATURE MINIMUM TEMPERATURE MEAN TEMPERATURE 

TIME 

WIND 
VEL. 

WIND  DIR. 
ff"«.) 

WEATHER VISIBILITY 
TEMP. SEA LEVEL 

PRESSURE m.  HUM. RELATIVE 
DENSITY M.P.H. A2. op IN.    OF   HG. 1 

■.:. 1li?6 J, •(.W-f 110 Sotd olds 15 57.1 30.02 51 1.021+ 

2? lli50 10 V/1W 110 Sotd olds 15 56.7 30.02 52 1.025 

M 1^0 10 an no Sotd olds 15 56.8 30.05 52 ,1.025 

K ic;).? J, m»' no Sotd olds 15 57.0 50.05 ^       52 .1.025 

■•,■■ 
1^,8 12 -.rtW 110 Sotd olds 15 56 Ji 30.03 3k 1.025 

:';-, i ;;qo rt, Vilüi" no Sotd olds 15 56.2 30.03 3U >Mws 
•' l^^2 s vw; no Sotd olds 15 56.0 50.03 55 1,026 

53 ITO 15 r.TT// no Sotd olds 15 56.1 5O.O5 3k 1.026 

•■) JC55Z Jk. pfi no Sotd olds 15 56.5 50.03 3k 1.025 

V IWQ . mn no Sctd olds 15 56.7 50.05 35 i.oeU 

i loOl 12 YfilW no Sctc olds 15 56.8 30.05 36 l,02i+ 

-; 160 2 10 TNN<ir no Sotd olds 15 560; 30.03 37 1      1.025 

M iAnl| 10 ■nf no Sotd olds IS =56.7 00.03 31 1.0,^ 

r 
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(»mSärr%iw£»S                        HETEOROLOQICAL SERVICE 
FDATE 

11 April 1957 
SURFACE  DATA 

135rm Hov/itzor                                              Mr. Allen 

MAXIMUM TEMPERATURE MINIMUM TEMPERATURE MEAN TEMPERATURE 

TIME 

WIND 
VEL. 

MIND   DIR. 
(from) 

WEATHER VISIBHITY 
TEMP. 

SEA LEVEL 
PRESSURE 

REL.   HUM. 
RELATIVE 
DENSITY M.P.H.    | *2. OF IN.   OF   HG. « 

1 IOOO 8 ss;i 025 Clear 12 55.0 50.20 292 1.03i+ 

2 1005 5 SST 020 Clear 15 55.2 30.19 yafi 1.053 

3 1008 9 s 010 Clear 15 55.3 30.19 292 1.03U 

k 1012 7 s 010 Clear 15 55 .U 30.19 302 1.031+ 

, 1015 k s 010 Clear 15 55.2 30.19 312 1.033 

ft 1020 k s 010 Clear 15 55.3 30.18 262 I.ÜÄ 

7 1021 7 s 010 Clear 15 55.6 30.16 272 1.033 

/ 
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